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Fig.1 The structure of an economical ecological integrate system of
alpine meadow pastureland.

Bk 1984 4%, ZHIX 330.46km* [k b, B HiL. B, B, #. LEZRE,
AB 2458 Ao ZBHHTA, EHAR (FBER AR . &ii. BEFA AERTA H5
720 N RFENE T B 3 D L E AR RO 57 3 D ABOE T BB 45.14 %,
TEARMEL A 22.92%, frBcBAEHEARS AT SR 15.28%, ME TEhk &
BED EFHIASHLIESRN 4.86%, AED ARENEFTH A5 SELEHK
1.53%70 10.28%. &£#IIFHIABMHERAAREAGER (E 2.,

HTAROSHFESERRALEREOL., FELIEFENSTFESES RS,

* 360 -



m ## A Human consumer

50
[ | #%#) Labor
40
O\ O —~ &

LA \ e
\\\ \ 303 f«f
w 2E
N \ 8
O o
\\\\ N 20 =
5 \

§\ N\ N :
s TR i I o

Rid ¥HE pEt ) BA F L FH O
Clinic Education Transportation Manaement  Plantation Pasture
' # Ul
Department

H2 REAEBIFINMERADNSE

Fig.2 The distribution of labors and human consumers in the departments of the system,
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Table 1 The numbers of domestic herbivores and stocking rates on unit grassland, 1984.

% B & K B
| Number Stocking rate (No/ha)
L £ F HKe £ Fh SE K,
I Horse i 2042 2482 8.71x10°2 9.56%10"2
B 4 Yak % 4243 4762 1.73x 107" 1.83%x10"!
4 F Sheep J 20 474 22163 8.21x10! 8.54x 107!

1 The bigining of the year.
2 The end of the year,

H, MK 21.55%, FEA-HEC 12.23%, BEMKT.62%  SHE AR SHIEAEYE Y
AW 88.429keg, FHMAO B A ORIRF LR D EAN 2.514keg, MPAECTY
WL Beeh i L /NBIREZL S TN AR B (B AT 13.080ke) fIE Y SEXSH
RIS E (FEAW17.547kg),, Iho NFEH MR A 745 48 A1 12 559. 21kg Bk
e — R E B EEAMIAF LW R 119.056kg,, BHIRELE A 1T RI%
H— ANEMBO B AR AR 2.514ke, A LE—-REW FHRT—%
AV AFHABRR,

A mA L, RARKEETHETR U EYEH, 545 18.6483kg, ik
BRAWIE FEROE RAFRER 3.9407kg, ERFEFEFE EHABEN FRHmE

£? BANEBEIEARFERNRRGETRE

Table 2 The ouiputs of the secondary production of domestic herhivores
per hectare grassland in the system,

& W 2 Biomass[kg/(ha.yr)] 4 #y &  Bioenergy[kl/(ha.yr)]
oo B om0 e w
Consumed by Consumed by
Output herdmen Output herdmen
=" 7.24 0 6.418 X104 0
' F 2.33 1.818% 107! 2.006x10¢ | 1.636x10°
i
T 2.23 2.526 8.842x10° 9.996x 10°
POOL o T e (P 1.926% 10" 7.113%102 1.779% 10
e 5.48 0.978 6.096x 10¢ 1.080 104
Bt o 1.29 2523107 | 2.644x104 5,561 10°
7 it 18.65 3.940  Lezixioe 2.8083 % 10¢
Sum . . | i B

1) ZRPREFLEENEENALEANNETREASS ., FRABEERESTRESHMATESE.
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WA h 22.5892kg, DAEMREH B, H4EE ABIE BB NS RE LA 2.1966 %
10%kJ (& 2),
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Table 3 The outputs of the net primary production in the seeds of corps
per ha, cropland in the system.,

B &£ %k Eh Bi &£ i f
o & & iomass (kg/ha) iocenergy (kJ/ha.)
T =3 R He A
Corn Axe L) Con%umed by Consumed by
Qutput farmer Output farmer
2 B . ‘
Hightund tarley | 206-67 1 108.67 230.62 1.674410 3.4833% 10
o = 200 822.44 170.00 1.4800X10° | 25464100
B 1366.67 822.44 43.73 2.0027% 107 1.5323% 10°
MAREH | i
Weighted menn| ™ BLU | BLE 1.8979x10" | 1.9267x10°

EIE S EEABMER BB 20 7 286.67kg, HrhiZk =84 866.17kg;
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WP = A A 29 533.33kg, HorhiERE RN 992.44kg,
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Fig, 4 The value flow in the pastureland section of the system,

1& KPH Sun; 2, MDA Primasy production of pastureland; 3,454 Yak; 4. Z42¢ Sheep; 5. Iy Horse; 6. T Herdsman; 7. EE#07 other
epartments; 8, Bl Tax; 9. FiMik Plantation; 10, :E#fy Transportation; a=0.95SLD/ha; b=0.,98 SLD/ha; c=1,27 SLD/ha; d=1.93SLD/ha
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Fig.5 The value flow in the plantation section of the system,
1. KHSun; 2, jh3Rape; 3. #5#Highland barley; 4, HeEYat; 5.
7. $lkAnimal husbandry; 8, iB4Transportation; 9, Pl Tax.
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Tahle 4 The labor densities and carrying population densities (No./ha) in the grassland

animal husbandry section and plantation section of the system,
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Fig.6 The value flow in the system
1. #&. &2 Education and clinic; 2. iB#, ## Transportation and selling;
3. #&®E¥E Manager; 4. T Herdsman; 5. FETA Farmer; 6. BA&5hH Herbivores;
7. EHWHLEF Primary production of pastureland; §. FigHig R Primary
production of farmland; a=4,18 SLD/ha; b=2.06 SLD/ha,
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THE VALUE FLOW IN AN ECONOMIC ECOLOGICAL INTEGRATE
SYSTEM OF ALPINE MEADOW PASTURELAND

Jiang Zhigang, Wang Zhanyuan and Pi Nanlin
(Nerihwest Plateau Institute of Biology, The Chinese Academy of Sciences)

Taking an alpine stocding farm (long 101°12')on the Qinghai-Tibetan pla-
teau as an example, the value flow in the economical ecological integrate system
was studied in 1985. The flow density of unit area in the system was measured by

the value created in a standard labor day(SLD), Both living labor input and the
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investment were estimated by SLD in the study.

Living in the 330.46 squarc kilometers area of the studying area, there were
2458 people of Han, Hui, Tibetan and Mongolia nationality by the end of 1984.
The economical and ecological integrated system can be divided into two main
sections; the section of pastureland and the section of plantation. 45.14% of the
total labor in the farm were working on the 25962 ha natural pasture and 533 ha
artificial grassland in the pastureland section. 22.92% of the total labor were
working on the 1833.34 ha corpland in the plantation section. Remains of the labor
were distributed in the department of management, education, transportation,
clinic and so on within the farm.

Since the value flow is closely related to the emergy flow, as the first step of
the study, we focalized in the energy flow in the two main sections of the system.
The solar radiant energy per hectare of the pastureland is 5.753x10'° kJ and
5.857x10'° kJ per ha for the corpland. Weighted by the area of different vege-
tation Form., the net primary production of the grassland is 2.432x10kJ, 2.167
x 10 kJ of which is consumped by the domestic herbivores. The net secondary pro-
duction per hactare of the per hectare grassland is 2.20x10kJ,13.37% of which is
consumped by the human consumers on the grassland. 1.031x10 kJ of the net
secondary production per hectare of the domestic herbivores are exported in the sys-
tem.The farmer gathers seeds of rape, oat, and highland barley in the plantation
section of the system so that the net primary production in the seeds is of importance
to the energy flow and value flow in the section.

The value flow in the system was analysed along the trophical levels in the
sections firstly as the analysis of energy flow in the sections, secondly, the valu,
flows were integrated into one. There are some value storages in the pasturelany
section, the value of wired fences of the fenced grassland and the irrigation
equipments on the pasture and the value of the basic reproductive herd of the
domestic herbivores are the value of labor in the past, which will release into
the value flow gradually. The value flow from first trophic level to the second
one will be much. This effect is called the effect of multiplication of value flow
bewteen the trophical level in the system. The effect of multiplication for sheep
and horse was 8.34 and 4.42 respectively. The volume of the value flow in
the animal products as goods exported the system to the money flow over into the
system 1is the so called the realization proportion of the value flow, which is re-
lated to the social average labor consumption in the production of the goods. The
realization proportion of the value flow in the pastureland section was 1.289 for yak
population, 1.132 for sheep population and 0.849 for horse population. There is
no such a biological energy transformation as the secondary production in the

» -
pastureland section, so that the process of the value flow is relatively simple in the
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plantation section. The realization proportion for rape was 1.460, for oat was
0.979 and 1.151 for highland barley. The volume of the value flow exported in
the system per hectare was 5.286 SLD in pastureland section and 80.414 SLD in
plantation section. The carrying density of human population was 0.0419 per
hectare in the pastureland and 0.526 per hectare corpland in the system by the
end of 1984 for the difference of the efficiencies of ecological energy transforma-

tion and the value of the labor products.
Key words. Economic ecological integrated system; Value flow; Money flow;

Energy flow; Human ecosystem; Standard labor day, SLD;

Alpine meadow ecosystem.

o 372 »



