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HUBEI AGRICULTURAL COLLEGE (HAC)

HAC is one of the key provincial colleges of h.igher learning. It is located in the western .
suburbs of jingzhou town, a famous historical and cultural town in China, which lies on the
“hinterlend of the Jingzhou Plain. It overlooks the Yangtze River in the South and Shashi city in
the east, and is only some 100 Km from Yichang city, near which the Three Gorges
Hydropower Station is under construction. It's campus neighbours on many productions and
research units including a Farm of Horticulture, an Livingstock Farm, a Tea Plantation, and an
‘Aquatic Institute, With its richly endowed location and enviroment, it has bright construction
and development prospects. '

HAC was founded in April 1978 on the campus of the fomer Shayang Branchot Wuhen
University and was then Knownes the Jingzhou Branch of Huazhong Agricultural College. HAC
moved to the present campus in Decemeber 1981, HAC started its prepearation to became an
mdependent college in Augest 1984, upon the admission of the former National Education
\fllmstry in accordance with the recriment of the People’s Goverment of Hubei Province, HAC
was officially established in March 1989 with the permission of the National Education
Commission. ' “

The campus of HAC covers 100 hectares, of which the school buildings account for some
74,000m. The college currently has 49 laboratories with more than 3,000 sets of expenmental
equipments worth 26 milion Yuan. The 5000nf colloge library has some 200,000 copies of
various kinds. In addition to these facilities and a Crop experimental Station, a horticuitured k
farm and a Livingstock and fisheries farm. ' '

HAC oflers postgraduate courses as well. as regular undergraduate courses and diploma courses
and has developed the running pattern of combining regular bachelor education with higher
continuéd higher education for adults and vocational training. HAC now covers the fields of
Crop Cultivation, Breeding, Economic Administration, Agri-engineering and Agritechnological
teacher -training, and has ten departments; the Department of Agron_omy, the Department of
Agri-technology and teacher-training, the Department of Agri-economic Admiristration, the
Department of Agriengineering, the Depertment of livestock Husbandory and Veterinary
Science, the Depertment of Aquaculture.the Department of Horticulture. the Department of
Applied Chemistry, the Basic Studies Department and Social Science Department; an electronic
conputing and teaching comple*{ and 3 reasearch institutes. The coliege now provides
postgraduate courses m 3 aD&ClSlltleS Bachelor's Degree courses in 13 specialities and 3 year
diploma courses in 21 spec1alltles Crop Genetics and Breading is one of the key specialities in
Hubel prov_m_ce._ _

The facutly members of the college amounts to 699, among whlch are 329 regular teachers OE
the teachers 70 are professors and associate professors; 136 teachers, 114 assistants and moie
than 72 of the teaching faculty have got their master degrees or even doctoral degrees. Seven
teachers are regarded . as _natio_nal-wi_de or province - wide Young/Middle—aged Outstanding
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Experts and are provided with a special subsidy from the goverment.

The target scale of the collge is temproarily set to a 3,000 full-time students body. Its current
regular student body amounts to some 2,400 with nearly 2,000 correspondence students.

Since its foundation” and through continued innovations, HAC has formed the turning modeled
of “a-body-with-two-wings" (fult-time higher education as the fundamental duty with
continued ‘adult higher education and vocational training as the two supplementary duties) and
“three - {eet ~support a-iable (fulfilng the normal teaching task, cairing out scientific research
programs and serving the economic construction of the countfy constitutte the daily activites
of the college). In the ten years since its foundation, HAC has trained more than 4,000

advenced agri-technicians and administrators. The graduates are distributed in the fields of

agricultural administration and production, agri-tectnical teaching and scientific research and
are welcomed by units in various areas for their readiness to do practical work and their
'capabilities to deal with their jobs, Mahy of them have become government executives, leading
academic figures and backbones of agricultural education, scientific reseach and agn—techmcai-
extenswn '

Considering its short history, HAC has made encouraging progress in the fields of scientific
research and participating in local economic develo'pment'. It has been responsible for more than
200 research programs sponceres by the pational and local authorities thirty of its research
activities have been towarded by the national and provincial authorities _concefned and four
have obtained the national patent. Twelve improved breeds have beeen bred. Lots of the .
resarch activities have been w1de]y applied to agricultural produce, and thats have promoted
economic development in rura] areas in Hubel and other provinces.

HAC has aciivily promoted international academic exchange and cooperation in last decade. Tt
has sent 6 visiting scholars to the United States, Britain, Australia and fomer Soviet Unions to
carry out scientific research and intensive study. it has also received many visiting groups ‘and
individual scholars from overseas and has invited 8 foreign experts to work in the college. HAC
has honored 30 guest —~professors. ' ' ' ' '

HAC published the weekly newspaper Hubei Agriculturel College, and two perlodlcals ]oumai
of HAC, and Research mto ngher Agnculturai Educauon

In compliance with the requriments of the Nationai 'Educat_ion_ committee and " the Paopie’s_'
Goverment of Hubei Provice, HAC will-have a 3,000 full-fimeé student load in the coming
years. To speed its constrution and development, HAC will implement its plan to reform_ its
internal administration and teaching system. HAC will run in an ail-round open way and
strengthen its academic exchange and cooperation with univers_ities and Tesearch institutes
ovrseas and -at- home. HAC will also persist' its guiding principle of cultivating able
agri-technicians for the grass-roots units in the country-side of Hubel province. HAC strives
to develop into a multi~functional mulli-hierarchical agricultural college with its own
characteristics, that can satisfy the needs of ef‘onomtc and somal deve]opment in Hube1 ‘
province. g
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APPLICATION
FOR
SPECIFIC TECHNOLOGY
ON .
FIELD DRAINAGE DESIGN GUIDELINES
' FOR
WATERLOGGING CONTROL
' IN
S0OUTH CHINA

MINISTRY OF WATER RESQURCES
THE PEOPLE'S REPUBLIC OF CHINA
BEIJING '

APRIL, 1994
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1. Title: Field Drainage Design Guidelines for Waterlogging Control
' in South China

2. RApplication Agency: Ministry of Water Resources (MWR), PRC
3. Bxecuting Agency

Department of Foreign Affairs and Department of Irrigation and
Dralnage MWR '

4. Working Address

Nanjing--is the location of the Water Resources Department of
Jiangsu Province, where the research program and management of the
Irrigation and Drainage Institutes of Tongzhou, Kunshan and Changsu
will be executing.

Shanghai~-is the location of the Water Résources Bureau of
Shanghal Municipality, where the research program and management of
the Irrigation Drainage Experlmental Stations of Sheshan and Qingpu
will be concluded

5.'objectives and Background-

The annual precipitation in South China is over 1000 mm with
most of it occurring in the period from April to September, which
would easily cause surface and subsurface waterlogqlng ‘either
1ndependentlv or simultaneously. Such waterlogging is an almost
annual occurrence, although the degree of severity varies from year
to year, which is a major constraint to agrlculture development in
South China. With the progress of economic reform and open to
outside in  China, the rapid increase in urban and rural
construction,  transport ‘construction and township enterprises
decreases the arable land per capita in South China where there.are
more people and less land. In order to ensure adequate supply of
various agricultural products to meet the basic needs of the
growing population and the further increase the economic security
of farmers, the active constructicn of effective field drainage
system and the 1mprovement of field water environment conditions in
land susceptible to waterlogging to ensure an obvious raise of crop
yield per unit area are very necessary for the further development
of agrlculture 1n South China.

The Jlangsu Province and Shanghal Mun101pallty, located in the
Delta of the Lower  Yangtze ~River and with the typical
representative on the above-mentioned aspects, are more urgent to
- control the farmland waterlogging. For the reason, .a study .on

drainage design guidelines for waterlogqlng control -with an aim at =

developnent of cost. effective drainage methods, drainage system
spe01f1catlon5 field water management etc, has important strategic
51gn1f1cance in’ g01d1ng land use and developlng agrlculture

o -153-



6. Joint Study Activities
The following 5 major act1v1t1es should be focused on:

1) Research on Drainage Design Criteria for Subsurface
Waterlogging Control '

The past research has provided "Field Dralnage Technologloal
Spec1flcatlons" Published by MWR in 1990, which is suitable to the
subsurface pipe and mole drainage in South China. "Dralnage
Technological Guidelines for Controlling Waterlogged Farmland .in
South China" was edited and published by the Department of
Irrigation and Drainage of the Ministry of Water Rescources and the
Institute of Water .conservancy and Hydropower Electric Research in
1991.

"In order to further this research to establish comprehen51ve
guildelines for a large scale field drainage improvement project,
the following indices should be taken into account. .

i) the index for aeration of the plow layer of soil,

ii) the index for continuous dynamlo oondltlon of ground water

(i.e, SEW value), and
111) the index for the depth to the ground water table.

In addition, environmental diseases. ( such as eutrophncathn of
rivers and lakes) caused by effluent of nltxogen and phosphate from
loss of soil nutrients can be. curtailed by following  the
guldellnes. : ' : T '

2) Development of Computer alded De51gn Software for Plannlng
and Design of the Subsurface Dralnage

_Existing computer (business) software sucMwas the CAD systenm
must be imported, to develop a computer simulation model,. and to
plan and design subsurface drainage systenm for large .scale
waterlogging control in South China. : ‘ '

3) Research on'Drainaqe Methods

For the most efficient and economic constructlon or lmprovement _
of the farmland drainage system,the optimum combination of surface
and subsurface dralnage system should be selected from. various
drainage methods, that is , open ditch, pipe drain, and mole drain
for different erop and scil types, meteorological,_and hydrelogical
conditions. R _

4} Research on Field Water Management and MonitorinngystemS

Appropriate technology of field water management shall also be -
reguested for reclamation . of waterloqged +land. An - advanced
monitoring system, consisting of. an automatlo data logger, a
notetype PC-computer and software accessories, is necessary to
monitor water balance and soil mOLSture dynamlcs related to field
water management
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5) Introduction of New Materials for Pipes and Filters,
Trenchers and Mole Plows '

Corrugated pipe, multi-lay mole plows, trenchers and trenchless
machines for mechanized installation of drains will be imported.

7. Cooperation Duration

"It has been preliminary determined that the duration of the
project will be 5 years, namely from 1995 to 1999. The program will
. be conducted in following phases: establishing the . executing
agency, drawing the overall project plan and establishing the
experimental areas and stations, commencing the research subjects
and personnel training, completing the respective research reports
by each subiject group and the overall project report by Chinese and
Japanese experts. In addition, it is proposed that there be a
seminar. The work activities schedule is shown in Figure 1. '

8. The following eguipment and devices should be provided by the
Japanesé side during the 301nt study

"The klnds of equipment and devices which should be provxded by
Japanese side are shown in Table 1, 2, 3. The total value is 1345.2
thousand dollars. '

9. The number, speciality and work duration of Japanese expert to
be invited ' :
The Japanese experts to be invited by each subject group is
shown in Table 4. 'The total. number of experts 1s 17 and the
~duration 15 50 man-month. ' :

10, The number, spe01a11ty ‘and duratlon of Chlnese trainee to be
sent

Two kinds of training _will. be carried out: -short domestic
training and foreign training. See Table 5, 6, 7.

11. Relafionship with the Japanese cooperation funds
“No.

12. Cooperation relationship with the third. country and the
international organlzatlon

No.

13 9051t10n of the program in the plannlng of the national
development :
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Under - the leadership of the Ministry of Water Resources of
China,some research work of the program has been conducted in
varying degrees in selected parts of South China and some
preliminary research achievements have been gained. with having
good effect on controlling waterlogging land improving soil and
increasing the yield of the farmland, these achievements have been
listed one of the technologies for improving the middle and lower
yield and waterlogged farmland by the Ministry of Water Resources
and have been applied and popularized by many regions in South
China. Through this joint study, the criterion and specification
 for tlie design on drainage in China to guide the work of drainage
and waterlogging control all over the country. This program has
been listed in the key research program in the eighth five-year
plan in the Ministry of Water Resources. All these would play more
" promoting role in the development of China's agricultural economy.

14. Source and amount of domestic support funds

The domestic support funds come from the finance for supporting
agriculture in Jiangsu Province and Shanghal Municipality. The
amount of domestic and foreign funds is in a ratio of one to one.

15. Facilities and perfect degrees in the cooperation study
stations '

The facility conditions in the Qingpu and Sheshan experimental
stations of Shanghai Municipality and in Kunshan, Changshu and
Tongzhou experimental stations of Jiangsu Province are as follows:

Sheshan Experimental Station-- - There are five kinds of
evaporation pan from Water surface, a ground -meteorological
observation -station, a water balance test .site,. a crop .water-
requirement experimental site, a runoff modelling test: site, a
physico~chemical laboratory, a computer room and a intermediate .
test site in the Sheshan Experimental Station. Some research works
of the corresponding fields have been conducted in the station.

Qingpu Experimental Station-- There are a water balance test
site of about 7 ha, a meteorological .observation station, - a
subsurface perméﬁﬁgfér, a large-scale hydraulic evaporation pan,
and a laboratory. Some test works for subsurface drainage have been .
done in this station. : : ' :

Kunshan-- This station have a building with an area of more than
2 thousand square meters, including office. and laboratory. And
there are a test ground and a test pit in the station. The number
of the staff is 19, including whom one senior engineer, four
engineers and five assistant engineers. Some research works related
to groundwater have been conducted. ' ' o -

Changsu Experimental Station-- The station have similar
facjilities with Kunshan Experimental Station. The number of the
staff is 15, including two senior engineers, four engineers and
five assistant engineer. Some research works related to subsurface



drainage have been conducted.

Tongzhou Experimental Station-- There are one test ground, 30
sets of evapo-pérmeameter of 15 m’ - 1.5 m? -0.1% m® with advancead
automatic control of groundwater level, and one ground
'meteorological observation station. There are 12 staffs, including
one senior engineers, 2 englneerq and 3 a331stant engineers. Some
research works related to subsurface dralnage have been conducted.

16. Preparation of system, management, speciality and interpreter
which shall be input by chinese side during the program
implementation

1) System and Management

A leading group will be founded by both the Department of
Irrigation and Drainage, and the Department of Foreign Affairs,
Ministry of Water Resources. This leading group will ke respon51ble
for the supervision .and management of the project, -as well as for
coordinating the various research activities and dealing with
important problems that may arise.

Wuhan University of Hydraulic and Electric Engineering (WUHEE)
. and the Division of Irrigation -and Drainage of the Institute of
Water Conservancy and Hydroelectrlc Power Research (IWCHPR) will be
corresponding technical agencies and will be main technical
consultation agency from the Chinese side. Their main duties will
be to take care of any the technical problems that may arise and to
assist forelgn experts in their work.

The Department of Water Resources of Jiangsu Province and
Shangha1 Water Resources Bureau will found separately a leading
group ‘and an executing office, 'which will be responsible for the
sub;project implementation and management ‘in the respective
regions. ” : : : o

The three irrigation and drainage institutes of Kunshan,
Changshu  and Tongzhou @ of - Jiangsu Province and two field
experimental stations of - Sheshan and Qingpu of Shanghal
Municipality are primary executlng units for some relative sub-
project. The research subjects to be undertaken by the 1n5t1tute5
and stations are shown in Table 4.

“Executing érganization chart of the above-mentioned
participating units from Chinese side is shown in Figure 2.

2) Technical personnel

It has preliminarily estimated that from.the Chinese side about
20 experts (professors,  senlor engineers), 30 engineers and a
sufficient number of staff members will take part in the project.
During the five-year execution period of the project, the maximum
amount of the Chinese input will be reached aboul 600 man-months.
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The 1nterprete1 would be arranged at any time to meet the need
of the Jjoint study.

17. Information preparation relating to the program

Ehe past research has. pr0v1ded "Field Dralnage Technology_
Specifications of China" (to be translated) which is suitable to
the subsurface pipe and mole drainage in South China. And “"Drainage
Technological Guidelines for Controlling Water Farmland in South
China" was published.

18. Effect on the other sectors and fields

With the application of research achievements from the program,
the maximum beneficiary is agricultural sector. Waterlogging
control through farmland drainage could improve water environment
of the farmland to enable the rotational cultivation of paddy rice
and upland crops, speed up the reclamation of the .insidious paddy
soil, and.decrease the incidence of water-borne crop diseases (such
as powdery mildew , leaf rust, scab of wheat and blast of rice,
.etc.). Thus the steady and high yield of different crop production
could be ensured. In addition,schistomiasis that is harmful to
humans and livestock can also be reduced or controlled to a certain
degree, which is favorable to the improvement and protection of the
rural. environment. Therefore, this research program have a positive
influence and effect on the agrlculture environment and sanitation
sectors and fields. : : : :

19. Independent operation and management capacity for the program
after the completion of the cooperation with Japan

This program has been conducted the preliminary study in China
and some experimentation and research work are still conducted in
some regions. Though the cocoperation study of the program between
China and Japan, it would be certain for chinese side to enhance’
the level of the techhology and research on this field. Thus, after
the completion of the cooperation, the Chinese side could have
capa01ty to operate and manage 1ndependent1y the program

Detalled Budget Estimates for the-Program is shown in Table 8.
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Table 1. Field test instruments and data processi equipment

L0 LN e

—
o

No Types Amount Price(UssSy Total{Us$)

(sets) {thousand) (thousand)
field data collecting set 5 4 20.0
ordinary laboratory test 5 30 150.0
automatic meteorological station 5 10 50.0
computer and laser prlnter 8 13 104.0
neutron meter 5 10 50.0
weighing lysimeter 2 60 120.0
tensiometer _ 500 0.1 50.0
automatic analyzer. 5 10 50.0

geographic information system and ‘

drainage system design software 3 10 ' 30.0
.automatic gate control device 20 2 40.0

Total Uuss 664.0 thousand

Table 2. Machinery and vehicles

3ok LN g

103 3 Oy O b L2

No - Types . Amount  Price(us$) Total(USS)

: (sets} ~ (thousand) - (thousand)

trenchless pipe laying machina 2 150 . 300.0

mole plough _ 5 5 ' 25.0

jeep 4. 30 120.0

tecolcar 5 15 . 75.06-

Total US$ 520.0 thousand

Table 3. Office equipment )

No. . 'Types L 5 ~Amount "Price(US$) . Total(Uss)

: c S (sets) {thousand) ({thousand)
dupliCator 8 8 64.0
fax machine : -8 2 16.0
camera- S _ . 16 0.2 3.2
drawing. apparatus LS 1 8.0
pickup camera. _ 8. 3 24.0
TV and videocassette B 1.5 12.0
'large screen prOJectlng TV 2 5 10.0
.'alr condltloner ' 8 3 24.0

- Total USS$ 161.2 thousand
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Table 1. Field test instruments and data processi

equipment

No Types . Amount Price(Us%) Total(Uss)
(sets) (thousand) (thousand)
1. field data collecting set 5 4 20.0
2. ordinary laboratory test 5 30 150.0
3. automatic meteorological station 3] 10 50.0
4. computer and laser prlnter 8 13 104.0
5. neutron meter 5 - 10 50.0
6. welghing lysimeter 2 60 120.0
7. tensiometer 500 0.1 50.0
8. automatic analyzer 5 © 30 50.0
9. geographic information system = and
drainage system design software 3 10 30.0
10.automatic gate control device 20 2 40.0
Total US$ 664.0 thousand
Table 2. Machinery and vehicles
No Typés ' g Amount Price(US$) Total(Uuss)
: ' (sets) {thousand) (thousand)
1. trenchless pipe laying machina 2 150 300.0
2. mole plough 5 5 . 25.0
3. jeep 4 30 120.0
4. toolcar’ 5 15 ' 75.0
© Total USS 520.0 thousand
Table 3. Office équipment
No. -  Types - Amount Price (US$) Total(USS$)
C (sets) (thousand) {(thousand)
duplicator 8 8 64.0
Fax - -machine 8 2 16,0
camera _ ' : 16 0.2 3.2
drawing apparatus ' 8 -1 8.0
pickup camera 8 3 24.0
TV and videocassette 8 1.5 12.0
large screen prOJectlng TV 2 .5 10.0
air conditioner 8 3 24.0
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Total USS 161.2 thousand



Table 5.

Short study visit to foreign countries.

Number of

Duration

man-month

~164~

No Speciality
visitor {day)
1. Irrigation and drainage ,
engineering managemen 5 - 20 10/3
2. Irrigation and drainage '
construction management 5 20 10/3
3. brainage engineering S
construction machinary 5 20 16/3
and equipment h
| Total 15 10
Table 6. Fereign training
No ‘Speciality Number of Duration' Man-month
" trainees {month)

1. Drainage system planning, deésign 3 3 .9
-and optimization. techniques '

2. Dralnage Crlterla experlment- 3 3 :'9
and study . :

3. Drainage system computer ‘aided 3 3 9.
design

4, Geographicalrinformation system -3 3 9

5. Economic and financial analysis 3 3 9

6. Investment management of dralnage- 4 3 12

: system constructlon :

7. Town and village water service 4 3 12
organization and water management :
with participation

Total 23 69
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