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Desertification and Human Activities at Hotan and Qira on the
Southern Part of Taklimakan Desert
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Photo 1. Big sand dunes invading to the oasis with high velocity. (Taken at the western edge of Qira by
Du on Sept. 1, 1993)
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Photo 2. An Uygur farmer coming back from the desert, carring breeding grass, Alhagi pseudalhagi, for
winter. (Taken at the northern part of Hotan by Du on Aug. 31, 1993)
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Photo 3. Grazing on the border of the oasis. Sheep likes to eat the grass, Alhagi pseudalhagi (Taken by Du
at Qira on Sept. 1, 1993)
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Photo 4. Woods for fuel collected from the desert.

Some of them are sold at the market. (Taken B 7. qrEKEEOFEOREICH 5
at Qira by YosHino on Sept. 2, 1993) i, TR D%, GEYEE
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Photo 7. Pond for living water at a
corner of garden of a
teacher's house at Qira.
(Taken by YosHino on Sept.
3, 1993)
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Photo 5. Irrigation canal in the oasis at Qira. (Taken
by YosHino on Sept. 3, 1993)
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Photo 8. Roof of the part for live-
stocks of the farmer's

house shown in Photo. 6.

BHEL6. A&7 v AIHIBOEK, RIS o [ 5 Wall made by Tamarix,
ALL Bz vy =9 o2 2. (199349 A1 H, roof by wheat straw and
dT ) shelter belt of popular on

Photo 6. Entrance of a farmer's house on the front of the back are shown. (Taken

oasis of Qira. Wall is made of Tamarix.

by Yosuino on Sept. 1,
(Taken by YosHino on Sept. 3, 1993) 1993)

(FHWFIEHL, Masatoshi YosHiNo)
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Perspectives to Survive in the Next Century
—Food production and population change in the 21th century —

Yoshihiko Hiraca* and Satoshi MarsumoTo**

The desertification is one of the global environmental problems.

It is said that total desertified area is being expanded six million hectares a year. In this article, we tried
to figure out how much the desertification would affect world food sufficiency in near future.

The desertification is a part of soil degradation, which is considered as a major function of decreasing
productivity of agricultural land. On the other hand, the food production is being increased by improvement
of productivity by the application of new cultivation technology. Food production change would be deter-
mined by estimating balance of positive and negative influence.

The world population is steadily increased, and this means food demand will be steadily increased. The
future food sufficiency would be estimated by seeing demand and supply change. Through this process,
quantitative relation between desertification and food sufficiency would be evident.

In order to visually indicate these correlation, optimistic model (105% food sufficiency at year of 2025),
pessimistic model (70% sufficiency), and desirable model (859% sufficiency) are prepared. And possibility or
necessity of conditions which would achieve to realize these models are considered.

Based on above consideration, a suggestion to the Japanese Association for Arid Land Studies related to

subjects to be urgently studied is added.
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Table 1. The list of samples taken in 1991 in Tarim Basin.
Szg‘szle Date Time T (°C) pH Co(r;?g}:ég;ty Latitude (North)  Longitude (East)
A-6 911009 1445 20.9 7.0 2.18 37° 02’ 37" 80° 35’ 24"
A-8 911009 1610 21.0 74 6.85 37° 01’ 39" 80° 34’ 23"
C4 911010 1313 16.0 8.7 9.11 36° 59’ 15" 80° 39" 25"
C-5-1 911010 1452 154 75 5.77 36° 58’ 477 80° 38’ 55"
C-5-2 911010 1520 194 8.5 6.75 36° 58’ 47" 80° 38’ 55"
C-10 911010 1840 16.3 74 1.06 37° 00" 12" 80° 44’ 11"
E-1 911011 1240 134 6.7 0.98 36° 57" 25" 81° 13’ 05"
E-2 911011 1430 179 74 26.40 36° 58’ 00" 81° 11’ 24"
E-3 911011 1520 184 7.4 5.49 36° 58" 12" 81° 11’ 33"
E-7 911011 1730 153 7.0 0.70 36° 50" 35" 81° 15’ 23"
G-1 911012 1320 16.5 7.0 17.60 37° 01’ 20" 80° 52’ 51"
G-2 911012 1540 138 7.6 1.19 36° 59’ 04" 81° 05’ 07"
G-3 911012 1620 13.1 77 0.49 36° 54’ 31" 81° 05" 127
G-4 911012 1650 139 6.8 0.54 36° 59" 11" 81° 04’ 35"
G-5 911012 1950 10.6 7.1 1.07 36° 56 23" 80° 47 48"
[-2 911013 1120 11.5 6.7 0.76 37° 15" 14" 79° 45 35°
1-8 911013 1420 16.3 74 1.26 37° 32’ 51" 79° 57" 12"
I-10 911013 1620 189 7.1 1.76 37° 39’ 20" 80° 05’ 40"
K-1 911014 1615 14.8 70 0.95 37° 33’ 44" 78° 14’ 08"
K-2 911014 1720 13.1 6.8 0.98 37° 51’ 18" 77° 32" 34"
K-3 911014 1830 16.3 7.0 0.76 38° 02’ 16" 77° 19" 27"
K-4 911014 1910 15.2 7.5 0.43 38° 24’ 55" 77° 14° 22"
M-1 911015 1015 4.8 75 5.17 38° 29’ 38" 76° 47" 11"
M-2 911015 1135 6.3 7.2 0.65 38° 43" 17" 76° 19’ 577
M-3 911015 1220 12.8 7.1 1.34 38° 53" 13" 76° 12° 23"
M-4 911015 1345 11.0 6.8 1.63 38° 58’ 36" 76° 11’ 56°
0-1-1 911016 1430 25 7.0 0.14 38° 22" 55" 75° 00’ 48"
0-1-2 911016 1455 9.6 7.0 0.20 38° 26" 17" 75° 02 34"
0-2 911016 1540 6.1 7.0 0.15 38° 39’ 16" 74° 58’ 25"
0-3 911016 1620 7.5 7.0 0.25 38° 39’ 35" 74° 55" 36”
0-4 911016 1745 58 7.0 0.31 38° 46’ 26" 75° 18’ 56"
0-5 911016 1855 104 71 0.36 38° 58" 42" 75° 31’ 31"
0-6 911016 1955 144 7.0 0.44 39° 18" 00" 75° 32' 13"
0-7 911016 2030 144 7.1 0.56 39° 17 13" 75° 46’ 58"
0-8 911016 1315 38° 16’ 23" 74° 54’ 54"
Q-1 911017 1120 9.6 6.8 0.71 39° 25’ 55" 75° 55’ 017
Q-2 911017 1220 9.6 7.5 0.94 39° 35’ 18" 75° 58’ 50"
Q3 911017 1310 11.3 74 1.28 39° 42" 54" 76° 08" 23"
Q-4 911017 1405 13.6 7.1 2.89 39° 47’ 56" 76° 23’ 527
Q-5 911017 1445 155 7.1 4.19 39° 51’ 43" 76° 43" 42"
Q-6 911017 1830 17.3 7.0 0.61 39° 14" 15" 76° 09" 59"

2R ETEKEZ D SOBKIE, dM208I LS
CEMHShTVLS,

SRR
Tk 3 RIS B VT OB, KEFEMAEMRERHK

DohlDi>RD 4 X TH 3.
Ay (B HIX
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Table 2. The list of samples recovered in the 1990's field investigation.

Ség‘&le Date Time T(C) pH Co(‘r’r?gfémty Sampling Location
TK-1 901013 900 Urumgqi guest hous
TK-2 901015 9060 Hetian Hotel

TK-3 901015 1925 21.0 6.5 0.72 Pisan

TK-4 901016 1550 125 7.0 1.13 Chira

TK-5 901017 1135 11.2 8.80 0.31 Yurungqashi River
TK-6 901018 1230 129 1.04 Ing Ba 'gh/Asanateni
TK-7 901018 1650 16.1 7.50 1.93 Yo ‘ghan To 'gheaq
TK-8 901018 1900 15.7 7.0 0.87 Keriya

TK-9 901019 1305 34 7.0 0.51 Be ‘ghatSulaq
TK-10 901019 1640 76 7.0 0.56 Langar Su Ambre
TK-11 901020 2130 4(?) 7.0 0.49 Nur

TK-12 901021 1230 9.7 7.0 1.06 An ereq

TK-13 801021 1440 180 7.5 0.70 Damku

TK-14 901021 1615 125 8.0 1.25 Qarqi Ustang
TK-15 901021 1655 138 8.0 0.70 A=TK-13?)

TK-16 801021 1710 19.3 8.0 2.92 Pakhtalaq Ustang
TK-17 801022 1600 145 75 0.88 Qarqashi River
TK-18 901023 1135 6.4 83 0.48 Tong Ghuzlaq
TK-19 901023 1440 Yurungqashi River
TK-20 901023 1440 Yurungqgashi River
TK-21 901023 1440 Buya River

TK-22 901023 1645 11.0 80 - 6.65 Buya River

TK-23 901023 1705 9.6 648 Buya River

TK-24 901023 1725 6.2 75 1.99 Buya River

TK-25 901023 1800 Buya River

TK-26 901024 1345 8.9 8.0 0.81 Sanju Dariya
TK-27 901024 1550 124 75 2.81 Qarakul

TK-28 901024 1630 10.7 6.8 2.71 Qarakul

TK-29 901024 1740 9.7 75 0.82 Muji

TK-30 901024 1815 10.7 7.3 1.65 Duwa

TK-31 901024 1930 21* 75 36.40 Qumuch

TK-32 901026 1215 Ya (?); Kucha Malla
TK-33 901026 1700 Gucan Bag Yol
TK-34 901028 835 Akusu Hotel
TK-35 901028 1750 11.0 75 2.40 Alar

TK-36 901028 1930 11.0 7.8 0.50 Akusu River
TK-37 901029 1615 64 6.8 0.22 QumAreq, Shikhal
TK-38 901029 1745 10.7 8.0 0.53 Shikhal

TK-39 901029 1840 8.3 6.5 0.24 Shikhal

TK-40 901030 1115 8.1 7.0 0.30 Akusu River

TK-41 901030 1245 89 7.5 0.44 Senli-River waterway
TK-42 901030 1610 10.8 8.0 3.83 Achal

TK-43 901030 1810 114 75 0.36 QumaAreq, Shikhal
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Fig. 2. d'0 vs. dD plots for the river water samples from the Tarim Basin.
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Aqgsu Region
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Table 4. The variation of Oxygen and Hydrogen isotopic compositions during one week in Yurunggashi

River
Sampling date and locality 6'%0 6D d
17 October 1990,
ERIEH AHE -105 —67.9 159
23 October 1990,
Tong Ghuzlaq -9.7 —~578 19.5
A junction (Buya river) -95 —523 238
The upper side from the junction —-9.7 —58.5 19.0
-10 5 feoeng o 5 10
T +50
o/
Kokoshil
Kunlunshan
/ O/ o

(-3.1,-14.8)

$o vs. Sp
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Xinjiang, 1990
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Fig. 3. d'0 vs. dD plots for the lake water samples from Xinjiang.
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Isotopic and Chemical Characteristics of the Water Samples from
the Taklimakan Desert

Kazuya TakaHasHI¥, Jing ZHANG**, Zi Wei HuanG®*, Jiang Min XioNG*¥*,
Haruta MuravaMa®™** Chun Yu Han®¥** Akimasa Masuypakeick
and Hisao WusHIkr*

The studies of isotopes in ground water, underground water and meteoric water using *H(D) and ‘%0
should provide us significant insight into the origin and the circulation of water in the arid area. The main
purpose of this study is to research the hydrologic environment in the Xinjiang province, especially Tarim
Basin area. During the two field work seasons; in 1990 and 1991, water samples were collected for the isotope
analyses and chemical analyses. Three occurrence forms of water were categorized; river water, lake water
and precipitational water. Analytical results were discussed accordingly. a) River water: Regional distribution
range of the isotopic ratios was found at the highest level in Khotan and Charchan regions, spanning
—66.8~—46.7% in 6D. Aksu region fell on the second and Kashgar region on the lowest level, —79.1~
—72.7%0 and —88.7~ — 78.3%, respectively. 6'®0 vs. 8D diagram indicated higher desiccation condition along
Charchan River and Akusu River than the other river courses concerned in this report. b) Lake water: Lake
water samples were collected in the peripherial high altitude areas of the Tarim Basin. They depicted large
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diversity of isotopic ratio characterising the localities. In the Kokoshil Mountain region, the head of Charchan
River, the isotopic ratios of the original precipitation on the lake was estimated to be —3.1%, for 6'0 and
—14.8% for 8D. c) Rain water: In the winter seasons of 1990 and 1991, 8 samples were collected at Chira in
Khotan region. Winter precipitations appeared at the greately different isotopic level from the local river
waters. They indicated a strong affiliation to the western atmospheric circulation which provides most of the
annual precipitation in winter in the western neighbour regions of the Basin. On the contrary, the major
source of the river water was suggested to be the summer precipitations up on the mountain area.

On the other hand, we also performed a geochemical isotopical (Sr isotopes) studies for river water samples
from the Taklimakan Desert to understand the resources and transportaion of water around the Tarim Basin.
The water samples studied here were collected chiefly from three rivers, those are Keriya, Yurungqashi and
Agsu Rivers. Generally speaking, the rivers in the Taklimakan Desert area are richer in soluble ions, especially
in Na* and CI~ than the rivers in Japan, while the abundances of Mg?* and Ca?* are lower than those of K* and
Na*. Moreover, alkaline earths (Ca?*, Mg?*, Sr?*), alkalis (K*, Na*) and the anios (C1-, SR}") show wide variety
in concentration for these rivers, and their concentrations in an individual river increase as it flows from the
upper to the lower reaches. The differences of chemical compositions among these rivers should reflect the
geochemical environments, (compositions of soil and rocks along the water ways), around each river. The
strontium isotopic compostions of the river water samples also distribute in wide range in the southern and
northern parts of the Tarim Basin. Generally, the river water in the southern regions of the Tarim Basin show
higher ¥Sr/®Sr than those in the northern areas. These results seem to come from the different geological
settings between southern (Kulun Mt. Range) and northern terrains (Tianshan Mt. Range), lying around the
upper reaches of those rivers. These observations suggest that the chemical characteristics of water samples
will give us important information concerning not only the transportation of water in desert area, but also
surrounding surfical material and the geochemical (and ecological) environments of the watershed.

Key words: Isotope, Hydrology, Water movement, Geochemistry
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Camel Pastoralism and Conflicts under the Influence of the Development of Commercial
Economy: A case study of the Somali in East Africa

Kazunobu Ikeya*

Purpose of this paper is to describe the camel management systems and the migration patterns practiced
by the Somali, also to explain the details of and motivation behind the conflicts often carried out on each other
by the Somali and Orma. The author conducted interviews, and observed the behaviour of the native people
in the Garissa District of North Eastern Kenya for about one month between May 1991 and March 1992.

The results can be summarized as follows:

(1) Livestock composition per household is normally within the range of 30-60 camels, 0-200 cattle and
250-300 goats and sheep. The livestock are herded according to the available vegetation for their food:
requirements. Camels are kept in the bush from 8 am to 9 pm and are watered once every two days.

(2) There are two types of migration patterns. One involves short distance migration near a sedentary
village, while the other involves long distance migration, about 80 kilometers, from the town of Garissa to the
villege of Bula. The migration route is limited by several factors, such as the location of water sources, or the
distance from the camp to a town or village where the women can sell milk to earn cash.

(3) Many Somali pastoralists crossed the Tana river and intruded into the Orma cattle grazing area. This
resulted in several incidents of conflicts between June 1991 and March 1992 in which people were killed and
livestock stolen. The author considers that the river crossing was motivated by shortage of food for the
livestock caused by lack of rain, overgrazing near the settlement, and the recent increase in the number of
cattle raised specifically for sale.

Key Words: Camel pastoralism, Conflict, Somali, Orma, Commercial Economy
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(Received October 26, 1992; Accepted October, 16 1993)



WiREFR 3, 125-135 (1993)
Journal of Arid Land Studies

57 5<h VILEREGORNE - Eic BT 3
U 4 JNVIKBREDEELEEE

& B OE et B & XX BRIE—ER* - it

1. FXxhoa

WEALD:ARBIcB T 3 ARIEHO RIS RIS TEXS
&, WEISERTAIETHHVL. INET, BH
DOHEPHEHSTNTERTWS, 12, BHREFMIS
WTORAEELH S (Higd, 1978). LHrL, 20%E
BROEARLTL O ERVAS, BN
IR &L & OBl BRER O, SER L B
7w, 56, BXORFERRTRRBERICLS B
BB ofRIRICEAT 5 ) BditEIFEO—BRE LT,
RESRCOMEORBPICBBEL 1. TORNOT 7
o—F&LT, Zo047 v AF0MH -5 (1) 24
LLTHY B, 9 ¢ VY VEBROBEEEEFHC
BT 2O LS & O 2T ~12DT, Tic®
DFEREF L1, COMKERY EiFf-Bhii, (1) v
WLAFPSDT I ADNRENBETH S, (2) 7T
C OIFEPIFE & L CHAFREHCSGROBEEMNE D ITE
bhTwa, (3) FhicIhERFRFTEY T bR
WA OWFEIEHD - T, AHRICERHEG5Z 505, (4)
CORNEIL Y 7 5 <h vbEOhTHIERICHBRLTE
DWEBRIFLWE ChE TOMETCHEBShTY
3, BWETHE, FRTENLTHERETHEM,
CRELTESHROWRBMOLDIZ, BLABHIEES
RETH 5.

2. BIREREAE

7 35=hrpEoERIIPEODTRKT, 327,
400km? THbh, 20T}, H{hSvynsa—-F
O—BE L TEBMCEBELMAL LD 27 v 2N
Bt 2OBEBERICEIVMBEOLE BEO
ZRIE, [ROETPENICE b5 WEBEE O LI
BIRLTWVWE. 97 5<h vRpE@ic b 5 Ehes
DHWAT Y RIZSHOAT E T 5 &dbic 20~
250 km, F¥JL Tikic 150 km ofificd 3. #HEt
X THBREsHEA 12 D3, K, RTOBRE WS

e as*

(8, 1983), 47 v Rtk 2 BROEBHEAEEH b,
Zhice bR ->TERE L, o AOBImI3s2L
<, FIZEHBRCE Y 2 RED AN 1950 &£0 2~
3%, HHOBRD 22{5LVWbh3, & SICEE i
1980 T B 2EALIIBBTH 5 (FF, 1994).
1980 £ & 1988 FER T 5 &, AODEBLMMD
—hT, DE{LEmA LD, FERtEED LT
5, FlAE, BREETRTHL-2 EWRTIRE6H
L=, FHRTHRT7THL-BD L. BNORE, #x
i3, BRHERROSML LIc L bl -» TRBORYEE
BEH7HMINLTWS, BALTHBLE, 975<H
YRR DHER « B RKEEERMIZ 1980 FR%
FIZBWVT 30~40% WML THH, FEI@L LS.

KRDEMS (Populus euphratica, Populus diversi-
folia) D¥kiE, 1950 SEFRICIEFIEA - 7 Y vRE]—4 Tl
FETNBHLA-H-1. Thh 1970 FERKIZE 300 7
L=tz THIRDVTHR, FLL HETR~NEH,
BEDE b 375137 LOBITIRA 7 ¥ A5 5# 200 km
SWEOBANNC > THAMOERIRITL.

WEOBIHER ZFILIETIE 8m/ETHhLDE.
1960 EERRINBTIR 7 v XE T EDEENBRATH -
fo. BREOFEIL 84 FLOLEESMH -1, LhL, A
Bopir o OWREOBAMNREL L &, YLAEH
B, BREOFANMTRICTELEhLIEEED
HHE, 51019785 i 8#FKYDAEAMSH O, K&
BEEEZILOT, 1979 FERBEEHEOEESD 3
Bl -TLE ST,

1951~1990 {EDMMIC BT 2 KBOTLESH 3 &,
ZOKRIIM 2°C ERHRICH 305, HoKBREMm 1°C
TREGERICEH 5. kA3, K389 2~3mm BD, Hiz
#¥5~6mm OWMBIMICH 3. EOEYRBRH
05C o LREEINMD H, FEKRICIZIZEALELD
EEHED Shisv (B, 1993).

Hitics i3 54500 bNbIOME & Hid, 19934
8 AKX, S 9 AFNCHIT, MIEAT6FDOHEE (M2),
EHYTAFOBEL | FoAHET (K3) TiTh -1
HohUHHEEVHEHRROLSICEDTEVLE, F

* BRKFE XM RE

(%f4: 1993411 4 18, SH: 19934 12 4 30 B)



126

O 7 v % [ omems [ o m B =
B2 B%&DETE- A BKOMEA T ¥ R BiF 397,

Bbhb, FEMEK - BE - BREE  -PBENRERE -8 HIXNB LUPENERFTIIMBERARORGE S £
¥l dift - (EBOME D BI¥ - KFUETHB, Ch U, ILROPERISBIMERHAR L 2 OMTPUEL b
SO E & DL E Lo (EFHFiEH, 1993). DTH 5.

BENL, oA F OhERFBEEEIEY « 138 - il



;t ¥ )
b
g4l

UL
J— o |
I3
F
0 500m
E

S-S ER

X3 MzELLETLE-HBROEMZ 7Y RICE

i+ 3 54

127

3. HRoxLd

(1) 275=hv@EBROAFT7 Y ADFRDMELRE

1988 £t 2% 1 1cRd. FIHE - BEROHH
AOREV, KRB ADCHL, SHUEROBSHK
TH5., Thicxl, BERCIBHENER - S
HERRT, {LEERHERROKRTH B, LhisT,
1988 FEDHTHRITOREEI 2485 T Ak, B¥ed
Efib282THLT #hFhlotiRTREBRR
HaTWh3,

UL, CokSurBimityso, BiADY
oD EDMHETHERT 2 LH4F L HBERMFVE RV
ARV, WE, £1»S, BUmMERYAD, BEADY
YOHEERDTAHB L, R2OEHTHSB. DHK
BPORDT EMbh s,

(i) SRADY D ORMREE TIETHMRE K
BEHTITH S, chid@mhsaREEcirRLC, B
EHL EVDWY AR LEHPHSRIANERE LTS
BEhaMITES/MIUROEETEN LIcEHHBE W
TWVAIEEBELLY. BRI OMVELS

£1. 57 35<h yYEEROER - BRI 5 BREE 0K (1988 ),

folE  folET BER OEE | BHE R

#SRAD (FA) 18 6 30 10 4 11
Bpmst (5 4-) 31 7 49 30 5 45
BEtRIERmERt 07 4-) 46 10 73 31 7 56
zohal (Fa-) 35 7 53 20 5 41

7% 4 1 10 4 0 9

it 1 0 1 1 0 3
e dEER (F ) 91,994 20,513 123412 52,434 | 14,609 93,374
7% (Fv) 1,976 389 4923 1,922 223 4,699
s (k) 1,304 322 1457 1,272 163 2,397
FERFENOLEER (V) 2,779 860 2771 2278 560 2,012
BEBgHoREhH FF7 v +) 4026 1435 4609 2046 | 1,125 3,403
B EmESt (54 -) 5 3 18 16 2 17
BRhAEi O7s—) 31 7 49 30 5 45
{LEERaERAR () 3,719 526 4,130 1,129 214 2,638
BHoBKUERR (57 kWh) 251 90 207 67| 1,545 134
BrogdE (o) 14380 4,346 24985 8405 | 5,466 11,635
B¥edEM G| Br) 12489 1471 22940 7.839| 3375 9,704
BEERIEEEM G (Fx) 8559 2014 16463 5489 | 2376 7,360
BN () (1980 fEIcHBIL/ffi) | 8612 1895 10480 4,667 1,610 7638
HEEAER O U (x) 2,011 766 4,089 1,552 7,400 4,292

* ARG BN 2EELITE)NE (1989): PESREBMNEHEIEE, 1080-1987) thEFTHARH. ok
5. 57 5% vDEONTEHRRN « HEREMRIZ HHIRE OLLBED 1212 HHEHMOBLHL, **LED

FIRETH OF % & T 7c,



128

#2. 97 3<h yWERERICEIT AR THIOADYD, i3, BEERES D ORWMEER « BRE

B - BEeHEEML L (1988 4F).

fEEe b330 RER wENR wE - fa S AR HT**
ARREER (F V)
5,111 3419 4,114 5243 3,652 8,489
#wEAO GGA)
ARHREER (F V)
2,000 2,051 1,690 1,691 2,087 1,667
BEEi J54-)
BrogtE Go
799 724 833 841 1,367 1,058
#SeAD (A)
BEER (&)
- 1.28 1.17 1.63 3.00 1.25 4.09
SHAD (A)
BlESHEEER GO
0.16 052 0.18 0.20 2.19 0.44
BedEd o
#1 LEILHEMT, LEonic *EHoHTE, *tRoMEkET 2 0fH i1,
#3. MEEDETE - - HROREHR,
8E % ik R W oo FoE
A | 6 A=KE+FHt4 A — FIEEAAEE
11 A= 2+ kil 2 F43 60 DF i3 e, 5’3
| VAR R MGE. BRTiasn e weTue] puRavmas
C | aA=ETREB+FH2A | TA30ME L2278 FHIHEL. 1989 FAM. RRRESR DS
11 A =G 2+ {thHgs- 308, 25/ i =5 {LH, #
D +¥Aﬁt4ﬁiﬂ+ﬁgjﬁ£%ﬁ | E%I % E25® REATERE, #1000 seppmeyyon
7 A=iG8+ {4 ki L8185 %, BEIT7 R HiEE 60 50 5. 1967 g
El Yerem+# ERC IR B #508. \%ﬁﬁggrnm
F*| TA=FEA+ZT+TFHS5A HEE B OB, P . RYREBEZH
G | TA=HHERB+ETRIE ¥ 458k F 408 ¥ 20 EFIcT T ~%1-. MEHSEFS
+%ﬁsf
H| 1A 36 . 1990 FEICRHEL T kL. MAEREXHEE
1 | 4 A=ttFERB+R2 A FAS08, FISE 1980 FR iy, MBRFEI T
J 1 1A 48 5%, 2 FERENS, FUEBTHKLAE A4
K 7A=ﬁ%$%ﬁ+¥ﬁt5A ﬁ%‘g? ?:1')}:\&;(4A' n+7A®755A 19875‘; *HEHLE‘-

* FRGORTENEL,

L,

(i) BRAOY 0 ORMREESEHREL -
BRI 1 A7 b 720~840 ST TREZOBEHTO 1
A¥7-b 1,300 &, JtgomEgkTio 1 A%/b 1,000
FTICHET B LI DAE W,

3.

(i) IBFE@ERY o ofeEERICBL TR, <

N SEC

CHhEGARE VA X

DFD SFHHEBIL S MAZ IO,
(2) HERHERR

@l
MY TH5.

Fum - WYX I3 0 ¢ 7 VDS 98%, R 2%
TH5., BEREY 1« 7N 100% ¢BELTEIW, &
& & o277 11 FOFBRMKIZE 3 IKRT
LOELOOMBLIICTFH6 ADERS
T, SAMNIF, A AM2F, 2AMN2F, |l AM1IFET



#4. ML EFTE - 1REOMEMER - (E15 - R

129

BRELES B ¢ I /it fE ] )¢ it
= P AR 6 A iiis —
A FoEOIY 2 L — —
751 46— — _
TEODL — -

(BHEERT 15 & —+ 8B - BES &)

FOEDIYE A

5/10~6/10, 2 o ¥D&Micx &, 10H
thf)~11 B L)

700~800 7 / & —

B DA¥E A— £ 3 A ¥9/10~10/10, % 23 & ¥ (D) -
2/20~3/10 1o %, 7 AU
7% (19934) 2.2 &— 4/1{12j£/5r:§§. 9H L)~10A THK —
WH4 L— S 4 [ I~ 4 EHEERGS
[
(B3 &-)

C ILFI L— — -
19 6— (TVX, %, +YALE) - &3t 1,600 Fr (500 kg)
(Btho o—, B -BE2 L)

D 746 4L— — -
JLE s FUEODIY 4 L = -
(Biho & —, ¥ - EEEL)

FYEODIY 26 L— — 3,000 Fr / £

E TLH19 L— = _
7% 45 & — —
TvEXDbL —= —
79HL - —

F* (BE2 L) — —
7% 4/1~4/512% &, 9 A¥~11 APNNEE | 5007/ &~

G EPAES 9 BTFH~11 Bick &, 7 Biciuig 800~1,000 -/ &—
Y EODIY ILFEENF2L E, 10~20cm ICOTT | 10007/ &—

w3
(BHtha2 o—, WKL 2-)

H 2435 4— — —_
PO EODIY03 L— - —
7% 04 5— — —
(Bph3 &—, B -BE2 &)

I A1 b— 5~6 Bicx &, 10 BoNcIE -
FYEODIY 2 4— 6 Hick &, 9/20~10 Ay —
7% (1993 £Ei3 0) 3~5 HicE &, 9 B —
7E9DL %1312 Aic@nT, 3AYNCES —

J — —— -—
(B2 15 &—, WY - BE06 &)

K FoEODIYE L 6 HicE &, 9 BN 500 kg/ &—
7854 L— 4 AENcE &, 9 AK~10 BN 200 kg/ &—
RE S »— TEY 11 AFNcis, 4 Ahficiid ot

* FREAFETREL, 2FBR%E.



130

#5. MELDETE-BEROK - K - KFa &,
BRIES | MK & EERK L %W o
yﬁ%%.:#%g 1'.380 f{fta:@
, 320, 3,4 - PN _
A | RmRiE. EERK - dRIHE. HEDEL.
RHFK. Ho.
AR E BB A & D B,
FIEEGES KREPMTE (R TS5 & 5= » 7 2EDH AORID L BABRREL, i
maﬂamﬁzc.x AR GREMROt) KT » T2 L4 ¥HBHFORKBTHHTE| hB3ARMEL, 753k
M-T< 5. B 30km| #h-7fccidb, #, 22952 20838
B ith'F?k'CIEb}%ﬁo #yl Pk 1B E, &HH|19774F, 19824, 1984 | Hicd 3.
74 hirH B, 60m B| LBV, W2HICHRBL| Rick b Akt BT, EEELE A1
SOMTKERDHY 5. THH6BRIcb & 3, 7 %13 1984 £E b K COEMIZIzIV, BoOSic
LBERAARGHPR, Hl| AR THEA LW i35H,
A bEES,
FICAREL, MIFAEM
9. KOFHIE, 74422 1992 FEHF KRB D 2
xX/h=, POEODIVE & FERIE
7“1:(5 Aa—. 7 % 583/ A— mﬁroaﬁgﬁ. HAEFHL th;&);il%%. éﬁﬂ;}rﬁg&iﬁ
Th3, TWB b, i I EHb. Bor: -
C |l e~30. 34— [DRABRENEE D | # 3km ONERIcimn | BVHES, AL,
DRt L 205¢/85E)/E)| <. BWwZEbb,
(k+BER) ThH3. co BACEMHEIAZL LS
20D b, MERKO.L 3,
JL/kW OiBhHM TS,
BREIDLES, H&ED
A, DRI RITHIV,
KOEB 3 3 & #(322(WBUc & DIITFHEVERII
T/ 6=/, 95127/ ZOKBROD5~10%. /R
D L=/ \WOKREGED| 31088 5D, ED55D _ _
s, HITKREMES, 10 FiIzGRD S,
ENTOHLREXS, GROEIE 130~ 1505T/ b
v (BaRf). ¥btis 805t/
by, —RIZ2 b S,
30 §FTHEHF. 40~45m .
E | R MBMKEOA—icH| pRcHreocHc, |PBOLORD BRI HE| pugeie.,
L, JIREICRRRE. :
ﬁiﬂ&f};) ,‘,‘,g,’iﬁié:‘f LRARERES. 135~140
WEAREbaY, | ELP2T 1~2b /%
EERAGEO—Bicss)| £ URBRLAARE
F KEDLim S, Fd| B WAoo HIfH _ _
B2 1~2km sog| $00~400kg) T20~30
Fgigoo e, | &
A R e
. DILF €03 YDHT
G DYRBCRETEEH| €5, DHRLEEEDIH - 30~35 ﬁi‘;f‘ﬂ'i’ﬁ'\ﬁ’“
. WFKEDEL. BV, COMNED T0% DTk
EIERIKEIE K. DARDBUCETH I,
H — RREHEES. TIRTHS. |HFcR@RD, LBRTHLY. -
- LRABREMES. TRRHE | FcRARLD. #7508
Bkt 18T | hoomEy. pRcae| sErins. _
TIRR LI MW, R 1505T/ F (1993 58 Ao AT TRIRIC
< v, =il b7y | EEss -
4 ERITHBUIT - 1= Filij
. SBRHZIRL, BALTH
J _ LRAKR, TREHE» S0 _ &5, oNBTT~8 AN
. DB RITSE O, —[icti> T -1 B,
£04 1B SWTF-T1
o ~HT 150kg & -1,
19934E5 8, 6 HRIc & 5 wlfﬁﬁfsgilémxﬁfﬁﬁf
. . < N ﬁ'o .
K |#okits. LR RRERS. ARSI,  Wommah. 8A| %ic 1M, 500 ke/l o<

bz,

DORFETIRERMEN .

zﬁ. 8~10 £i%& | HiITiT-




Hot, FHLTIBALLS, 11 FDOS L 2 FIIEEE

LT EN 1 ATEATH, 2055 1 Ald 2@k
BLEEVD., RPRVIRXFLDOFVEIERERBL T
w3,

HHFOHPE L HIFEATVWEDWR 3T, HHE 3R]
IKEATWADNE6 FTH 3. OMRIBHBNEEE
DEVECAT, 100 ELDHFS LA,

(3) BptimAt - (e - IR

PHthimERiE, WX &0 LATET, THHbb6FTE
BEERHB L 8T L—-LL3B, ChRBLEOES%:
BruvicfEic, BY - BEomBioPEii22 a—-L153,
2T (Bphimst+ 8 - BEED/(SKEBEAK %K
HBELAYID 144 6 —¢E1 B, R2IRTESIC,
B, HEET1IAY) 1.2~30 4—-TH 50D,
BEEENLEEE, SOME L D ETHE - EELTE
A,

YRR 4 IORTEY, P €0V +RINY
BEV, FOHREBMEBBRETIIIET6 4—, Fig1
F¥/:9334-Thd. RVWT7sE2RELTVWEH
EHNEL, 1FCR&ES L4 —, FHTIFAYb 29
LA—TH5. 3*2EBBRFIDRIVN, 1F4ky 1
~35 5—T, Y23 4—ThH 1. TOfidksE, 7
Fo, B (7v X, =%, +vx, 41FV08E, %
) 7258, Rbiv, 77 bBBHRAKLSICON
TELU->TVWB LS THEY, EPERRICESDT
REFEmRUMBR LI W,

fERIRHEESE DD THL, 7 ¥ RATRAKRD
ESHBEICBVWTEBDTHETH S, ML LR
TRROWY TH -1, $14bb, +r9Eoav%25H
thf)~6 A LA A X DKM, aa¥E2NMB L

%213 10~20cm IKEE LTV, 9 AFA~11 AL
HIRET 5. K334 +139 ATA~11 A LAIiE
. FasFbtsuys, 2 BFH~3 A L. »
Tho 7 AT S, o436 AcEigd3. 791
4 B¥NciEE, 9 ALA)~11 B LAY 5. BEig
HEAbOfEM & D EWC &, KFIAOED S 3
LWfEE a3,

FoEOoaYOIRIEREDOE L T AT 350~400
kg/ 46—, E#iid 500 kg/L—TH 3. I LF(T 400~
500kg/4s—, 7 %13 200~250kg/ 56— Tdh 3.

(4) HHEERAK & EERK

RO ICHIAKEEFRAKC DVLWTHZ & h OFR
2 LB, chbhobhb iy, Ld ootk
BT, FO3 -4 BREIRALAREFLTHS. fho
ARiRE+a7TH 5. KAEROBHEICIIHN 40~45m
ExoiFHFOMT/KRTHS. AMER G) 8K

131

BEWHS KOBBIFIZE, 24 FMEIZ257T/
L=, PUETOIUMEIRG6TT/L—, T IHEITI2
T/ L—Thd COMBRBIcL->TENHEILIT
b3,

HFERKIRAEHOHE» S 0KEMS. Hicidfig
KEFICLOGH B, 1, EOMIZHH@HHICKSE
FARLTEHS CEbp 3. HAKkEHY 8280
W),

RYERARBHEIERS (1988) itk 3R 24kDME
YRR & BKRHEO S b, FELEYMESITS
&6 DD TH5,

1985 fEL R DB/ E DO AIH IR, BIEWH 11,754
71 m?, FR¥ER] 2408 T m®, AiERI82Z A m* THhB, &
Nick > THEMFEMAORMBUKRY 82% 2&4HTH
b, WVHhitHELESTH20Mbh s, Lhb, i
{LDERIZE bV, XHBRO[MBAKRSLELLE S
DT, FLOMEMRET S, o1, AOMmMIck3
BEPLEEROMMMLET, CokbdicBEkRoln
B ShitvLoT, BEEHEHELNTH 3.

(5) #A%

ME & 2T8 - - BEORMEATIE, () 1 FRRCHA
TAMEIOL2PBEWEHL SOFHFOATENLSHEA, (i)
—8 (%) RRREED, —88 F) 3HETErL3E
A, (i) 1 FOLBERRTE ML 5P 3 EMS
3. WE»oR7F (84, Populusspp.) 9= v 7
Z (K, Tamarix spp.) 2IEL T 3h, #1213
hoDiR%EHE-T 3. $50id, HEOE (REE)
HOoDEPE, PoEoa OboBETEMES,

GREEOTOERIR [ERMNEL TEATELV
TH5H, {HBHE 130~150T/ b », BRIZBOTL/ b v
TH5. FEOABICOL B 10ANLS3AAET
OREEDMENC 1~2 b YERT 3. BE AREYT
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3~4 &Y, 1980 FICiE 4~6 Hicli-1- & Ed
hTwsd (B8 1987), 40, DHRIcBIT 2HOLEE
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#6. EYERIC B 2 EBEYOHERKE & AEEE (1985 %)

13 w i #% ] % FFkE (7 m®) # @ A
P 7 3,640 3~6H, 9~12
Boonx 4 1,692 5~8 A, 11~12 A
boEoTy 5 3,679 5~9 A
B _fErvEoay 3 570 7~9 A
7 ¥ 3 550 12~2A, 64, 8A
FNT P NT 3 789 12~2 fI, 6~T
7 LwdhABETsMELER
BRILS BAEE EES BoEE Bam i B
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6) KTzt
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Foa—DRILF HFILFOMEASHFL—DT 718
IHEEND - 7.
HYEROIEAN BH > THEIOD T ORFICHEL X
KADHE" TH-71. 1966 Ficid, 2HTH00 K0
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BAHE-RZ1 HHIC1 AT 2~4m? THDH,
BERIIODAA, HEEPHICK > TEBICRLS, U
AT TREETS 12 AMIIC 1 AT3m? @i
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(1) $75=hvpBOERO+ 7 v 2MH « K
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DAT Y AD 60~80% TH 3. BROEENbO,M S,

(2) FEWKREHAS L, SHESEREBAOTIER
SHEME W,

(3) Hhti& Y - EOWmRIZLFHEBTH - 1l 1
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PETIR 1 FY:0 87 4 —Th 3.
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5. T ry, B (7%, &%, +Y2, AFF
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HEMEELT, EOHEACRESE, HHLAVE
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1) AR EES, BE, S\ RER, BLR, &b
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2) 14—{36667a7T, 1/T12 05kg TH5.

3) Mkl 10 m BETHEYRE 17.2 m/sec Ll LD,
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YosHino, M. (1992): Wind and rain in the desert region of
Xinjiang, Northwest China. Erdkunde, 46: 203-216.

Agricultural Activities of Uygur Farmers in Hotan and Qira
in the Southern Part of the Taklimakan Desert

Masatoshi YosHino*, Yoshihisa Fuyita¥*, Shoichiro Arizono* and Mingyuan Du*

In order to make clear human impacts on the desertification processes in the Taklimakan Desert, which is
the biggest desert in China, a case study was carried out in the Hotan and Qira Oases. These oases are located
in the southern part, the driest part, of the Taklimakan Desert. We interviewed Uygur people at ten farmers’
families and one middle school teacher’s family in August and September, 1993. The results obtained are as
follows: (1) Agricultural gross production in the oases of this area is 125-145 US dollar per head per year, in
contrast to 170-220 US dollar per head per vear in Kashi in the western part, or Aksu in the northern part of
the desert. (2) High age peoples, older than 100 years’ old, are not seldom. 5-6 children are frequent. Average
is 3.6 children per family. There were two cases of divorce among eleven families visited. (3) Average total area
of cultivation land, building ground and garden is 9.5 a per head in these oases. Average of the total area of
the families visited is 58 a per household. (4) Main crops are corn, wheat and cotton. The fruits are grapes,
apricots, peaches, jujubes, figs, pomegranates and so on. (5) Shortage of irrigation water trends to occur in
spring. In such cases, it is supplemented by ground water. For the sake of living, well water is used generally.
(6) Due to the population increase, demand of water has been increasing according to increasing of the
cultivation area. In the coming near future, ground water must be utilized more. (7) There are three types of
fuel utilization: a) fire woods from the desert only, b) coal in winter and fire wood in summer and c) coal only.
The number of households for type c) is about 109 in the better villages. The most farmers can not buy coal

* Institute of Geograpy, Aichi university. 1-1 Machihata-cho, Toyohashi, 441 Japan.
(Received November 11, 1993; Accepted December 30, 1993)
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because of price. (8) To collect fire woods, they are going into the desert 125-135 km from the oases in the case
of maximum distance today. It takes ten days to two weeks with 8-10 families in a group by donkey barrows,
which carry 150-500 kg. (9) Strong winds cause wind damage on wheat and cotton in spring and broken the
trunks and branches of shelter belts. Heavy rain sometimes damage roofs and walls of the houses. (10) Carpet
production is very important as a side job of the farmers’ families. If there is a worker for it in a family, mainly
wife, daughters, or sons, they produce carpets with 200-680 US dollar per worker per year. This is high
amount of production as compared with the agricultural gross production.

As a conclusion, the followings can be summarized: The utilization of ground water for irrigation shall be
increased in near future, caused by increasing cultivation area due to the increasing population. Over
pumping-up of grond water, however, will be connected to desertification directly. It is indicated that , from
the viewpoint of Oasis agriculture, productivity of market crops such as cotton or fruits should be increased.
Collecting fuel, building materials, and grasses in the desert, and over-grazing around the oases are coming to
alimit to utilize. They are of course connected to desertification. Instead of the woods for fuel, coal can be used
more by increasing farmer’s income from side job such as carpet production.

Key Words: Desertification, Uygur farmer, Taklimakan Desert, Oasis agriculture, Carpet production
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BftLwdicbhbhb oy, THEEEE, CORKE
DD CHF{EHC L ESOBRICER VLTS,

Special Report: Tsukuba Symposium on Arid Land Studies—Introduction

Tomoyuki HakaMaTa*

The Japanese Association for Arid Land Studies organized the Tsukuba Symposium on Arid Land Studies
on 10 and 11 December, 1992. The objectives were to introduce outlines of studies on arid and/or semiarid
area in Tsukuba Science City and for partisipants to discuss about the studies.

The lectures given by the invited speakers were collected here as a Special Report.

* [y vty s ) UERALYWEEE, HERBIBHHAR

* Secretary General of Tsukuba Symposium on Arid Land Studies, National Institute of Agro-Environmental Sciences
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Trends in Research on Deserts and Desertification conducted in Tsukuba

. Shuji Yamakawa¥*
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ROBRKEFFR] (1993. 2.8~9) /*Fic BT Mt
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B, BHAE2SUEME <Y R DA TV ARES
BiROMRENL D, 1970 EREKETIC 127 ha Yl kD
Bt s hic, BRSO E L bic, Ak
FhaEaMe~3GcHmL L. F4, 6~8mb-1:
WK 2m RjREFTERLTWBELETAMEL S
Sh, HoFE(Licxtd 2ENRDOSATV S,

2) ok - B

thE D #EUg T O 2 ARIEE L, BB ARaIfER
BEERLALETA, THLRIBENEZHDOBKTS
3. FHBIBENSL, 7374, 4 BlaLtdhs. Bk
DN— b IFFEHIIC L > TR - THY, LR T
BRAFELZLMTTIL, Bicl@m~Bds. %1,
BacEEg 1 Y BB T RATHITACE bH 5.
KFOREUHICIIESEHADSED L, B AR
NEL, 7Y AOBREMORB/GITES. PR,
FEDOHLFLEOEORTIM L A SN D., BHED
HELBRIRIBIEALBERTH S, THARIILENL
WETHD, BLLANE, EMOHBRRBRO=5
D—LTTH5. HHbOLERMBL, BELHANT
HEENESMTH S, L L, Bk 3B boE
HgFE > T3,

3) BELE

S L ThEOWROLEFIRA X NS 5.
TEEO—ETSAE, "BREMH DE. BH AR,
A" THB. EWRE, #id EVHS) BAhOE
MEFHTVWIOI, Bk (BEEIHS) #hoHMy:
HTWW; R =72 MFFTHOENEZR~NS (KO
RICHKITE B 7%, KoBAERA~NERLVRICE
EMS, TLREFELBEVHOSKRICENS). HEER
i, ABMDIIWEEBBRIED I D, FEFECHHT
3. BITKEBERROLS, EERELVWEC AN
20, P, FELE - LEERAHTE, K
Ak LikofnMtE 30T, ey, #ohNckE
—HREH T, K->k ERAKCHIHT S LA
$5%. 1k Ok) DHIRMS 315, Ko SRR kiR
BERE, R T 5i3h, ROFRALEV, FFRELXK
HEEEIEHE - 1ok, RS THOABEERS.
Z L TRERICEBORICHES, i, BMEBEST S0
b—EFHOEREFEANABTH 3. BVWEIAT, b
DIBVARZEIRLELY, BKLEORLREDE LM
12072300 EALETHS. LiL, Chidph#E{to
BIfEIclE » TV 3.

4) BHOR

g & S i ARKE ORISR, hEoO
Bt T IR EELS SR EER & U T EfR o B8P
BOSEEAR U 1o MR O +HEEER], #icBulo 5 £/,
AHOBRMITEOATWS, DEOLEIICHMED S
EEXAB OV, MAMKL EFERENT, 1992 i
AERFEAMEREAZMEHZRFAMO 3 >0AMT
DFMOEERIZ8TT A+ v Thh, RAN R DEER
RTEUIAA - VTH- L, HAORREIRES VWAL
AUMEROGBBLIILHLAE AAE, BREARMDS 2
52 vDBROHAPOLHMDBRDID, 7 35<H
v BIORILEMT ORI EE D DTV B, GO
HRELRMT B0, $7 53 v WDEOHATT
ATV RAEESDESFEUMFTHS, UL, HEEP
#7 v AHPIcBE uEEMNEBVOT, EDL IR
i 20 ENS 5,

1, DEEBRERELT, V70— FEEHT
R OB EMTHT > TWVW5, BINE LEEYNL
TW3,

4. H e

FERIWDEIRCE > TE 1, DEICHOBLE R
Lok, BEAMEBRNFHNEEEES T
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Recent Situation of Desertification in China from the Viewpoint of Vegetation Changes

Masayuki NEmoTo*

1. @C&HIC

T7Vh « $~NHIBOKBBRERBE LT, 1977
£y =70+ 1 o e CEHEDBL L SR BAR s h,
[WEt) Gt ROBABLHEL L/, LALLM E
N L WEIL IR OB THEIT LB, W& Pk
FRBEORBMEL 251 E > . BEODETLZOD
2tichic » THBELRRMREL, EHLLTW 3,

ETAT [WEYL] LR3RITH A5, HRBMTR
HELTWREEbNIDBLBEREBHIcbi > TV
fovd, 1977 EDF 1 o ETODEILDOERIZ “+it
DR EMEENORBREWLEETH 0, KRNIk
WROEIBREEG1-5F" LVSFEBICEHRL LD
ThHofe. ThERBLT, BETIZ 100 EbORE
BWEULDOERHSH B &\V5 (Barrow, 1991). TD K S
IRELE BT B 7%, 1991 (EEREBHERE (UNEP) it
¥WEt/ 117 (Desertification/Land Degradation)
% “RAVIZ ARG & B0 « RN S Uit
Rt B 3 L HIORBERR” LEHLA (BE
3, 1992). % fothENC BV TREEMDEREFRO%
BEICL->T "HBHETEEBHRETICB 1 5 ARBED
&, BHFoORMEBEOREicL-Tbhodhs
REGB(t OB BYBtTH 3 L EH S hi: (NEmoTto
and Lu, 1992).

FAXDEETH LD S H 158, WiL: LD
LI LOAZDNUBEYNDTH S50, EEETR
BN HRFROPLE LS BVWER" 2EBODK
EERLTVLADS (P, 1976), Eih SEMER
R F cofEBET, ARNGEB)C & - THENE( S
BESDEYLT, BESL > TLE > Bf %l
b T EROEREFBLEWESLS, 925
<7 v, [URNITDEIARINMES L TERE
LbDTRERVASHE{LI TRV, £ TE Y,

HEYLT ZRTODEZHIC AR S X5 T OHEEDE
B ST E W,

2. hEOHEE

hEOES: 2588, R 1R Esh, RO 1) S
8) F TOMERICAMET A LMTED (B, 1990).
FThbb,

1) BRSNS

2) BWSHERASHH

3) KEHHGILEREE

4) BETERLIERNY

5) HRMEFEMIHE

6) HEYERIhE

7) BREDER GIE) HiH

8) F~u BRI
chE SR ARt DA TE B ARt (3 dE D SES £ TR IR
LTWa, L LEsoXBAREOMTS Y, AOEE
OBHTHVCOMIROBEMICIZIZ LA LHRKIEN
V. RRiC 1950 SER O KREEEDS, 1960~1970 D
XARKEGTHERIEL WSS h i (HESHE,
1990. 12. 28).

1) {3 Larix [BSE LS 5 KOS TEH & Picea IR
oI AERMBNETH 308, T CubETH—,
DELORBE S TORWHERTH 5.

2) IIOTEER & IRIEEAGE U 2 bkt v B
BMETLEA > T3, ORI OREHIRICIIE < Dl
AMBEEL TV 20, FRRIERSIELThE
TAMERIN T, FHIZEEA EDEMD PR T H
5. bt HmL TV B,

3) 2 ¥ X+ 5 OffE] (Quercus /B) MBLL, Fhic
Acer (hx5), Tilia (¥4 7 %), Ulmus (=V) i &
FEUHKTH S, oL ALERRRIEE
7, RKBE/NEEFERETIHERBLE AHLTY

* EURBUABNEISRT, REEYSRSMENRE

* Vegetation Conservation Laboratory, National Institute of Agro-Environmental Sciences
' AR 19924E 12 A 10 Hicfftibhi [y vy RY 9 4] TORMANAMEEDIbDTH 3.
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X2 chEIbobEs L olEbtliosh,. (UNEP, 1992 & —ifici)

. o b A B O | B b o &
[t Ashsh TR,

4) ORBRAFERIIEEHT R hEE L0 1/4 % 59,
vA, Ay, 7 A7 FOMHNES V. (HEHHZ AR
HOEEEL TV AAY, FERRIEKHG &7 - TW 5.
SUkoREE, FLukbFEE=E R L, Wikl
HE B SRS LTV A,

5) EME, LibEERXomMEiE» 3w, HEd
it 5. MihTidd B0k L% & A b
Y 5.

th[E P4 I o 6)~8) dHbr T IRk E DS

eI Lsv, 20w HFEERE L cieEsBmEo
TR Em - TV A, 6) QAT RGN TR A
WETES VLR TS 5. ST OB
Betula [§OARD 4 5 Aneurolepidium % Stipa FHO
A ZRIEREE > TWA, —F, T Stipa [§&
AEFFHEL B -TVA, hETEIOHIZET S
bbbl AT H B,
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R 3. hEEHOEL L OKRRERY 50810 NH. (UNEP, 1992 £ —H&Z)

ROFAMIC IWBYL LA H L T W3,

8) (3% A S STEERRY, (BRGNS, BithS B
BLUBBHEDEO 4 I XA TES, F< FEE
RBRAOTREEHSELS, SEEDBLIZETL TV,

3. PEOPER{ELH

thE QWL L 12 Hi & = Dbt % i3 & Uil iz, #
BULx bS5 TARNERTH 2ERS 3 VW idkAOL
ThBKECHELTOWEMLT2oDHIBICHITE S
EMTE B (Zuu and WaNg, 1993). Wit EicBe
K& - THT L T 3 D3I B R & B4
M TH 2, 2103 17 F km? 0pb#r b

L, $BENDE(LLMS 16 Hkm? 50, Hie¢T3
377 km? BREULE b 2 -TWw3 (F2).

—7%, BLERESEERoIENS T EkE
2 & - THBLL 72 #gAs 2 . BijETIE 43 5 km?
WEHELL 2L Ebh TV 3. HERKIHELORE *
IhskbnEEOEEHRES 1S » 1o L2542, &
CETEWHELIHE T IOMBEBROSI B ECAT
H5 (X 3).

) BRICKLB3PHEIL

HEE 105° LIBHOBFEDBtE T, $EL 1D
it L L TOLBE TCORMBTF LM ->TLE 1
REENOTHiRE, OO, BELTVWRBRE
DBREBERR L7 Y 2OBAWic B LTS,
HEE 105° LIHOEFHIC R PEILSTHEIL L @

Bt 2/3 HhWic 3 H L, £h o 32BNk 3
DDA TR B ENTES., TRbLOWHIER
TOBMECE S Dbt Cos 1 7oBpE L
THELZEBHOWELIcLWTkRdT 3. OfthE ¥
MToBBENC X 2B, BLXUGEEL TV
B EHIAE T OBRBHE BRE L ORI EO B
EOBEMME TS 5.

FREBI L > THIRMLT 2ERMENSH 5 EEbOT
WH IS, FERith e PRTIMR TEENL b
NTLVWAERTH 3. T0b BOEEB OB HEH
LENIBROHFOFLP, QL GEHOMAIK X
7% - 1, PIAERIODHRPERERLE TH
3.

2) kBICKBHEIE

KA L BWEYLIEB 3 1ok Li-e B, FELTH
THgic & 3 RO HER, DEILHEO FRHtR S X
UCHEFEEROILEE TS 3. Th ootz REN
KA2DIAFRAMIBIEMNTES, T1bb, OF
ERBIOEEMETERICE T 3KRICL - TERE
hiBRE &R, QEMttoltlEss 75141+ %
B & 3 3BTk MkOERCELERAR O
IREME O L TRADERE L H5DBREN, &
L C@EE T L & 0 L T2 B RO HE
PRICHERT L - BenD BRI T H 5.
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3 ok
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C: FREMLEE

B4. BHic L > THIELLo2db 5 ED
Artemisia halodendron (|17 % 04y %
BEFiE T A8 (a) BLURMBERD 2 &
(A% +0ffa) BHE (b) O ERE

4. HELORK, TOHEE)

PIWTRPEICBY 2WE{LoERIc>WTED
EARIPFERBNC IR T & fo, IRICATITH, £0Bkic
SWTHGED, BEEEMITOREBENRE TS S5 TR
{LERE DRI 4 205 o—BE LT, WEENEE
Xzt & BT EHILT N E TITE » TE 754 - OF
ROFEREIEAT, 9D LEEMCERTAL,

1) Bdkic & 5i3EHE

MNEE T O BRI (3B e & SRS P S A4
TA5H, WETYELL ARl TVWA, ol
P s pb b4 5 SR Sl AR 4 (A Hs,
1992).
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X5 #Hi{EL-o2odbsEOdHETcHSN
tz Artemisia halodendron 7% F NE{AD
S (FED &, #CicEHL TV As-
tragalus adsurgens OBIER Hr52) B
K UHRZRE % (T fo ik oy (EBD.
TR ofiiz FRoS S IcIEd 5, —do
EX 5m OIFEAT 2 Ao siERT.

72 P AERE R AL 370 mm o G BA T
(JFEE, 1992), 6 Hir S 8 Bictithiicpfina oin s
ZEd, HFEGWEHOHTRMAS G iow, g
ICREMALSANTE S, It k%, 5
DRI VR T O ED L& T TEFL(RE-T
Wa, iRm0 & 5 240 Artemisia haloden-
dron HifEd, dfEsHICiZ A #F D Calamagrostis %
WE EORERYI TS 5 Artemisia frigida 7365,
TFHROBEDEIC 2 4Eh, Bothiciza el
BhELTWa, Lh LBkRioEEisIEmickEnk
¥ (i, 1992), 3 vPH~OEFHA AT L b
ERALTWA b TIEE W, 3 v 3EE LR
9, b2 A, ¥ FH, Setalia viridis HHEEL TWH
5 (M4,bD7 I D).

LR U AR ERIER, FHOBMITESEE S & Lifn
SR L T 3. LA LTSI, X8k
155 THFEEHMA LW R B A4 A~ o Fihiigid
A, hERS R 5 1cRd & 850, A. halodendron
AHEd A £ 5121 5. A, halodendron OIE |2 s o 5L
SThidH DO TEEIRAE S, CORIRIRMICRVEE
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A. halodendront&ik ¥ H/5m?
6. A. halodendron DE{E¥E A. adsurgens
DOEEH (a) &L A. halodendron DIEIF
Z O (b) & DOBAR
(ay y=—-0.12+1.13x,
(b): y=23.56+4.19x,

r=0.92
r=0.45

SNB1DTHD. boLbRBIINBLAFMNG S
DT, HEHEVBERIYFP A Y ENRAT . A
halodendron D% FRBENTI, EEMNBDOHTE
MELT-= A 8D Astragalus adsurgens DA o3,
A. adsurgens O R E I3 EH 1 mE < & THTE 3 A,
7%y FHTH 20cm LIFTH » 72, A. halodendron @
AN SO A adsurgens DEENSVH, A
halodendron DAL = DIFF X ORI LS L b
B ohiah -7 (H6). BEND A. adsurgens
DEERMOHERZR 5 O_EIS/R L 4A8, A, adsurgens i3
THOKARGMBEL BWEEBTTELVDOT, BWED
ERicEy > REBTET 2 & 5 R E HBKRERYT
5.

W LA oIz, BrcEait ok (Agriophy-
llum squarrosum) BEEETRT 5. DRIIBETE
CETHMETH, BHTHL, T/R AEEickz
(Nemoro and Lu, 1992),

RBHRTEPESELL, BB E S -BET
OWARMRBE LR T 2888055, LhL, Dk
BHTE, WROBBIEAINSWIDIBKLT
b, HEOERIZNETHA5. —4, A. halodendron
OBAEL TOIIE, £ ORI S DG I3 E
HETHY, Bt BRI L 2P RICEHEMIZ A
halodendron Z#iE L TV 3.
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—7%, DHERT O BRELSE F T EER. o
Beh#ERT 5. BRI ADKEOHEREL LT,
1992 £ 5 A & hilIdkic & 2 WiELBIR% ERMIcHE
BB, 2 VERRRL AR ESRBEODM
BATHE L. 15haXb o2 vEEKEFheh
058 GRHRX), 58 (BEIKK), 7 (PEKX), 10
B (A &L, BEERMORV Sl Rz 4
BerLTw3, W32 AEALL 8 ATaEAS
T - s, & DA TEBIREKIC EHh L b OhH
BL, FEOEHLBAERMEL(RDLE, BEZid»
YREILLIBRL, EOBAOFICE-TECE S, T
LB L - ORI IS DT Ic & » TMAMEL - T
3. =4, A v¥ORBEHR L - 3RE Okt 126
Bicmd» - TV aY, ARBRTIR—Y), BEEEET
BoTWRWLEY, FHRLABREIHELTWEVL, A&
PORRCHEST BEIIA AR OBEBTH B Penni-
setum sp. ® Aristida sp. & —fEE$AKD Digitaria sp.
¥ Setaria sp. TH-7:. 1 AREREBLUENTLA Y
EOEFHEN L W, 1S TH—FE A AREALIFA
THREL.

Dt HIER TR FE QMM L T 5
&, AFAREERE T IMABOBEIGB VML
b, bilrcssh, ToREREBERMETLTL
5. —H, REOETHICE D Artemisia ¥ Allium |§
Y& 3\ BB TEH 3 Potentilla sp. WML TL 3.
S SICHHAEMT WO BV EB bR L, &
HYEABEEE N B, COXSiIcLT, BEAERLL
R FEEME L 24 <, HEOEIBAHED THRE YD
Bt s 5,

2) BBHENB IO TdEIE

RBREBUHAVTF VIDITIE, BotHElck-T
SHBYLT DAL TV S, UL LEEN S AL
VWABERREALLENTOVEY, 22T 1992 5EHED
HtEHRORE L LT, BN EHEHERDEt
BIRUEDES i 2 HKROERTSH 3 BLF L BYET
IZBVT, BHECROLIDEULOEEEZHShiIcT S
THOT vy — b RBELBERBEITN -1, BB
BRI BEEERBS SIS W AHL kS BR
LTELEWS,

B OPEIITERY I DIRE & BHEHI bR TV
5. BIERARSAMNEEZTW LHORRELET 2
DILHELHEMTH 5, DEOBRIESZOAVSE
RESEELRQUTNEINSRVWHSTH S, BEOTHT
HIIMEHEERL TOUSIMcRBD S 3184,
HERRICIRET 3 BRITIE - BHEITH D, W(>
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POERIFPOTWVS,

ElRo 2 >R TIRER%E 5 BRI, 168
80~100 7%/ 8 (& =)/ ETHELTV S, 1K
6.72 ICHM T AERITH 5. BHEHEW X S EIHIRE
b, WA S G 30~50 5t/ B/ ETH 5. it
BE SR X > THREMEIEEh TV BRI,
CCTRDHIERASAME L THED 10T/ R/ ET
K5 LT3, ([ERLENCSHBETEIHOTHEL
T, SHOTH - LIHEACHOH SEEHOEL (K
WIDHIER TOMEN, WE(LOSIERICH-TWVA &
i8R 3.

o3 3 FHEE 1) AU, 2) ki, 3) KEE
HOFRAMB LT 4) WHEEMICH, I TOEYE
BEOLEHIRELARAL L,

HiEKHO I WEFTIERE L, {LEIEH EBRMENE
H, BREETH-TryEoa v 2RIEL, BRI
REBTWE. LS LUHHEMIBEOHEINEC
A/ LTV S, FIAIRGETOMBETE 1 By
25 kg OR¥EE 1,000 kg OREEKER, FyEoa Y
% 4,000 ¥/ MOBHCHERL, 5 A LA, 6 ALABX
USATAH OB oMM &L FIBOBRETH
500 kg/ MOFREAZB T3, @fHATE Y ED
2 OAESTHRIBNELEMAT 5. COBAREEN
Hitk, v/ ERIETI08EFTH 5.

—%, HHEEOECDHBFL & TIRBIRKE R
F32 &b, FigbEd, MBUCHHE L THEMEDL
D DL EREL, 2—-Y+ v, *E, ¥, B
AR 3~4ETHELTLE Y. BAE, 5t
BiFs+ e EBoilRizEnEh 40keg/ ], 25kg/
MEBHTLEYL, CoXSUMTHERKRET 2,
WEALB LSS S RGLAFE LW, BEIMA
PoRbEST LN, REMTIHES €, (B LN
2T &S BRI T AT, KRS bitiRmAEEH L
I VWOTERLTOBTIREWIBIFE155. LhLE
FioRBEE 7S vIcL > TRELTWS, ZOLDK
SR M & BRI R U BRI, §iEoFEH
468 g/m? Tdh » = DicxtL, HE 3 Mlid 68g/m? icB
Elidpot.,

PHEfic B A BB RAEMFEMRICEIERFEL L
BATHAIBHENE, ZCTCro o v ERELAE
BE, BAKREOFEERIE 283% TH- . —HE
EHDEVEKMED £ NIZKIRENEL, BATHE
Wi, {Eih 57% TH- 1.

BT IEERICA AL TRV E, Bikote
Bk, BBiIcL - THREMRKL, THBOEVWEE
HLTL 31840853, 1992 FFICIEL i b D

RTOREOTIOHIEEIE 38.1% TH- 1o, Kt
gebh TV 1990 4E i i U 2 Ml oo EIg a8
79% £ TERIBE L TWA, Fhicl, BOESEHLT
LE -8k Mih 138% THh 1. HBEREKEEA
f-oicoh, < AROBELLL Lespedesa bicolor K
HBOBE L5\ Xanthium mongolium Fh@EL T
3, —F%, BOEOBHTIR < v EEFHRARE
TARMOBRHBEL O X H I 5.

BHEL BEEBERRE WA, HREL LSRR L L IHYO
BoRMOELELEA»ITSE, ThbEEBEIIESL
TWwWhEBbhs,

3) kLimtloERE LTOBRIE

Bl L - chEHE R 0SS BB X R B F it
Thh, WYttt koE s BRNERZEFZOHE
Lk3b0THB. —F, DEHEROBRMSCARYT
AL codBb iR E L LThIfE
cEETALDTH S, 1958 LIS, KMEESBD:
DIRIGH O E U TR EBRAICRIR, %70 1966 i
b - F L AEMUIFOE(R, SSIKRBARICLZXK
BERBEIE LTo2+ 0l AE & ERMOEA okt
%125 32 WQLFFEANMO - TH S Oflic A L £
C i MRiEoMEIcE I AR HAEMEL, ¥
BLchBED I &I TH B,
HRTLAAFIT, # il ALK REFRF B
DA & » TEILREEY, HLETRLDE(LOF
LWEEbh TV AEMAH, LEMHRORES L UHE
BIcBWTHEHBZTES IEMTEL,
FLORBENBRIIARNTRLENRL, FERI
g, EEEKEE 174C THHH, BEIKAR
405CIcbii b, BICRERBIR<MF R 9.2C £ TE
T4 5, F£FEEBAKRIE1,725mm T, 3ARSTHD
Miczo 62% %2 5)2FHH 5. R IBENEG
REESHSICEB LTV 5, 1992 SEBIE, #ILBD 47%
OFHMWEULEBASHDOFEDLYZEFH->-TWELED
ha,
HEALIZ—RENCBFEROELE b5~ & it
HWTELWY, BEE I TREBNICREMNITEDbIT
W3, NPl (v xfiE) ok, AvEy
B, Bicry s vnblhy, $30VIETS0ORBR
EHEBATH S, REBFLHEL TREOHEHE VAV
B, WEBULBhIE D h D EF AR (EEREFRLT
VW3) b5, FLUEFENOEFVRETRT 7o
4 2DFEFIRA L LREREE £ 5V 7 AREEM AR
RETBILT, v+OMpBEEPELTWS, 1K
FEFHRFRRISIC BV T L, HEPEESH S VITE
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Special Report
Proceedings of Third Symposium on Arid Land Technology

THE JAPANESE RESEARCH GROUP FOR ARID LAND TECHNOLOGY* (REAL Tech)

This symposium, held at The Institute of Physical and Chemical Research, Wako, Saitama, on November
9, 1993, was the third symposium of The Japanese Research Group for Arid Land Technology.

The first lecture was a general topic given by Prof. ABE on behalf of our group, concerning the driving
force of our research on the desert technology. The second lecture was given by Mr. I1 representing the water
research division of our group, on the estimation techniques of ground water flow using a water soluble
isotope tracer. The third lecture was given by Prof. KaTo representing the biological research division, on the
afforestation with mangrove plants from sea shore, The last lecture was given by Prof. UsHivaMma, a guest of
the energy and wind research divisions. The present article consists of the proceedings of the symposium
including the questions, answers and discussions.

* T113 HREBUARXAE5A 2-28-8 BULERAFRSASER BERDIESA Tel 03-3947-7708
* ¢/o The Japanese Association for Arid Land Studies. The Institute of Physical and Chemical Research, 2-28-8 Honkoma-
gome, Bunkyo-ku, Tokyo, 113 Japan. ’
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I. “Why Desert in Japan™—Role of Desert Technology

Yukuo ABe*
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* Institute of Agricultural and Forest Engineering, University of Tsukuba, Tennodai, Tsukuba-shi, Ibaraki, 305 Japan.
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C OB, BRI O TR~ OO0 2
15 D OhTHBYLBS L@ s 0 - X7 » 7& R,
Bauitmiz s hi, &1, DEULORRRED KR
ELT, BBEVTFHEERLE L ECH R DHBERTE
BREX N, DREEOFENE DAL OB ET
ALY, TORRICKH L THAMNERTEZSTHS
EVWSZENLDOBERIBOhLEEISNE. Lh
L, ZOW], Wity & LN, BuaN, 85,
ERPEREIR P> T Ay — AV TELLTE
D, WERBOXTICEBLERIETREOEL TV S,
IR DA 7S BRRIC 81 T OMEHARIR D ZEAL T % A8
NV CHBLLGFRER SV,

D& S utgBoth, KMEORRICET3DETYE
DR T EDTERVRYEFHEEL, Hr0SHFOE
WiR, SIROREREEE L THEBER & DB IkoE
Bimi}Tov+ ) 2213 LR3BEHDH BIEH
THb. TOEBIEHN, TEMEOSLTEL, WE
BALRORREREST SETRAISDLEELSNS,
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2| B 3 & UNEP (1990): Status of desertification and implementation of
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Unitep NaTions (1977): Desertification: Iis causes and

LRy— 759y (1990; [HEREY '90-91) ¥4 veEv ¥ sequences. Pergamon Press.
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II. Ground Water Flow of Aquifer

Hiroyuki Ir*

. @CHIC

WEH DM KBAR & LTk, TBICHIT/KAFIA
T3 EHMBOL. 2hIFAIIDDEWbBEE T —
FATE 3K TAELOTHS, LrL, BELMH
FTAhOERS LY 3EROMTKAET Y, 4% THAE
NTEhAT7 Y RPHFOKBhELELSES, $£1,
B TIE, RO TFARNDORANREC », Tk
DEKILS & O RE T I Licii b, 22T, &
T AR AREIEET 2001, HIT/kokoEh
(i, M SR, Ei) 2Na0EMHH 5, Hielilh
ThoOHENEFHBHEMS 5, T TIIHTFKDOK
\hoTROENERET 2 HEIC>VWTESASH
i - fo 2 & BN T 5.

HITFRDKE D SENEHEE T 558 B2 S EilH
BRSO M, CCTROLESEMTKITETITVS
50 € ORI ELY SHEET 25 (KA ML -3
B), OAIMHiTFAictFhkofhoBEIE LS+
L=4%2FATAHE (AL L—4FHB), @0 %@
X > THSNITKBDOBOP b L —4 DIEHMD ZRRIF
T3HHE CETKFEHRRTER) @ 3202V THNT
3.

2. XA —YHE

KA L= HRRIMTAPLEIOKERKL, 20
hIZFF TOARSEFARB LT, MThkofHnEHE
ETHD0TH3. TOHFBUI Ly BBHLTEL
RefilhsE 1o, [RGHONMEAEONE L THS.

1) BEAES
T KOBERS U T KOERPITREHELTWS

HACEING, 201H, BEEAEHANG L
LT HE->TELBROBELZMBLMTE
3, %1, EBEUAEBKOLISHL TORSICL-TSH
Be22LT R—EBROMTAMLESLEZHET ST
EMTES, —fCI34 4~ (Na*, K*, Mg?*, Ca?*,
Fe?* 13 &), &84 4~ (NOs~, SO27,Cl1-, HCO;™ 75 &)
MHREh 3, k& ticBlicsWT, K&, pH, &
KUZHRE, BLETTRAL (ORP) L &EMREE LB,

2) FIETHE

(1) WFKOEFOHTE

HTFKICET TV 2EIGETHEERV S AT K
o, EREUETI0EATSHS. £F, Bb
RS h 2 0hkFERRORBIMGKTS 5. kFo%
CREBFISEBF 1 o>h5H-THh, FEFRIEL &

B N :”;;

®K2-1. b7 2 Y » oBKbOELEKERO AL
(D).

* KRB SH BWOIRE. T1356 JOEILHER ) 3-4-17 Tel. 03-3643-4311
* Research Institute, Shimizu Corporation. 3-4-17 Etchujima, Koto-Ku, Tokyo, 135 Japan.
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BHATRE 72 B URDMEEZ TS C &M T2 5, K 2-1 1t
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BEEROLILLDT, HEMWNS BB BEBOAT
HBELEERLTVS, OO SHREICLI3EE
i3, BROEE3 (72 9 5 0fESo LRnE) 12
& OFH Q& 13T EMbh 3 (Fritz and FonTEs,
1983).

(2) MIFKRDOLEH
HFKABEKEFDIZE, B> Th S & DRI OBEIAS

Bolh 25 HENSS. A TFkicEznS +
YF U LPRE 14 (MC) ORERET 2 5ETH 3. b
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12435, 5730 ETHRIOROEMHK-TW, b
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20,000~33,000 fE & WS EMEBORTWS, —4, HE
D& S IBKRME L, WU SHE TOERENEVWRT
i3, MIT/ROBELHE RS, BENBSHRUOERIM T
KT 2 R, EIEEOFRMETRT 20 ERgRE VD
gEpEShTWS (ER 1973).

(3) AAf

BRogititt Fhkokodhic>W TN T 5. R2-
212 6D & 6°%0 ORFERT. T OHUEOKIZIZIZRK
EHEOKD 6D & 6°0 OB (IAEA, 1983) TH 5
SD=8X¢'"%0+10 OEE Lich 3. KkoD 6D i3H O
KD —30 D SKDBD —120 (%) £ TEHL, ol
HoKkizE DFEHD —73~—83 (%) fHEICBbL T
5. ChoDl &, KL ki oMK

FEEAON, SHAEHSEMLUL b ¥ 208K
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ERich 23K, BitchiEsRicd 38K, b ¥ X LEK,
EHPNEHTEL 5 513E 6D & 60 Mh&E-
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H2-3iccniMio MY FoLOBEERS. Y F
9 LDRHE VI EHTKOEBHBE VDT, bR
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b L= EARK 100 B ORESH CEERD.

#2-1. BERBFORH: # 2-2. VIHEBTHRITO&RHE
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3. AL FU—YEBRURH

1) ATLML—HREBR
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Hebiroicfibhs, HBOEHMbOILNIE, Hik
R O, BokE, MEMORLEEELLES)
TOMTKOFNERTST Z LD TES, £/, T
IKOSEHTHR L OB ETFRIL 2 H 35 2 & Hm]
HETH B, bL—HELTidYR, 14, BiEcEk

B OEEEARIARICS T he, ERE (8 10
cm) O FHE L, 3,900 cm®/min + (10 cm X
1,000 cm)=0.39 cm/min=0.0065 cm/sec

nEMAVSH S,

2) fRiF

1) ORI X BT PIROTFREITH S DICER
TH5, BT ETEELC LRERIMBROF— 9 218
532LTHS. CoOfEEINT, HOShBHERLE
bBDT, BeRERMHTL 20N S 3. 20
Z, VOBBERVCTERSMBOEREES T &M0
BEThHE BLoBonkEBENbORBRERLBS
HEHENTOE I EHEETH S, T3, HTAH
h (BRBHENR) ST kbicErTwWagEoRN
(HEBE) ORI ERRINE TRNYT 3. BEBHRRIT I
TFARBAKEL GKE) oFVF» SBVRicHENsEHR
@) 2bobL T3, MEBMORITIE, BHEOM
CHITKICET TV A MEAFEGEh L i B 3)
LTWCEHRIMEEhTWVWS, $7, BAakL-Ti
TOYMESER LI, BELLY, KRR THh
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IIl. Challenge for Desert Rehabilitaion through Sustained Halophytes
and Drought Resistant Plants

Shigeru Kato*

1. X &

BE, Bk bic@EEOLYISERHRLVWE ST
&R~ ERRE (GE, B8, &% BF 58,
BT NAHY, HER EEELSL) 853 £, —HT
RABINZ O S OBEREITIZES IV, BRAICT
RHEHBREORBN L TRD A ) + 2REEICH
mEETVAMiRbH 3. FAIE, ATHMR, >4
EFEHIcL 28, RETR, SROTIBEKOHN, &
SV AONMICEE S BREEDR CO—FME L,
5 D B ORI & 5 T IEOIEKEDE T LT K
DBEFRIC L 3 1B TH S, kS5
YRAER S LRBOBEEIZIE, EREIILFE-LES
ELEETEH, LHIOFELLERENERT T &R
fEEEASNS, Lo, HEREDSSW I EREET
REWTHZTORBUCHES L &P ENER S
BA SEMORBBTEDbOIATEY, S TTRELS
hWEWRRLTRBELZE T3 ERLEYOMBANER
fh, ThoEMOF B I >WTHRMED ShTW
3,

ThoohTtABSICEWT bittEEmICE (i
NaCl) o534 3, &5\ iditichd S5 LR LS
KRESER LR, o ERRPEIR (5 -
K, UK BKEERT) Lo LEFT sHHEHEM
YoKEYIEE (Halophytes) &% 3. &1 o DMK, #EK
DEMRIEIBAPEKOBRIE &I b BHEEEDH
ELToRARBLTOEIKREhTED, 20MR
RIS ORECBELTWS, 4, FHKS
fitAsEaed TOL VRIS (WED) icBVLTHHVER
CHHA, #MEick SRWTHEEREUET TR
#i% (Drought resistance plants) A3 H4EF LTV 3.

O &I BAREHRIC bbb o FEF LTV 2HY
DOEERE R HERBStCELT 2 A 1= X4

OREEBA ST 52 &3, FiricTh s okFfA
BEARB Iz AN F-LEOPL LR T 5E
BRTNRERDCLNAMETHS. ELTChSORE
HHEMCHBEEHEMOS < 3, BEELRERETS 54
—HOEMEBVTREMBAI LTV REVORER TS
5. ZERICEREONTFICBII 3FRBERENL A2
I o-7HEYEEHORS YOS TS 3.

2. HYoEH

BEOR, FiclfELhicEEd 2880 EHICERT
AEYMOEERIELIELTWAY, SRR LICLDIES
ZEALHIC& » THIGEVWEIT IR —ISMICE DI
HCEFERETHANS 5. HEOREIZ, EEON
EO R IEOMNES L e oStk v B3, T
DEFREICO VTR, WALWARBBERMEL Y
B-oTELTVA I LD SBHOBERSREh TV
FERLDLLTRBUTDESIEEHON B, 4
3, O+HEERhOEROBERIC £ 3 Y ORKIAE
(Osmotic stress, BB MEZR b L R), OEEHKRL TV
54 v HEORRNTEERERICKL 2 BRRE (on
stress, 13 Y2 L R) D223 F 53 (GIE,
1991).

OESORBEER PLR: THEOERIZLZK2 L2
EUTWVWT, K#EF vy + VOETOESVWTA L X
DEEERDLTLENTES, KEF v+ LOETIR
BokEE#EIC L, MIOEEEZAbEL ik, &
AHEOET, Eolbh, LAREVOEHREEL &
EFRT L. HRERKESLBWBAELH 30, z0BEIC
BUTIEMOEBEEKECET S5 Lich 3,
DEBER + v 243, HOR Y o LEERhDAIDE
HROOWMKICERT 3KR P LRAEIRRLD, BHD
ATHEBOBEIEC 21015, EHOZT 283

* FRREAPRATA. T156 HHMIEEARER 1-1-1 Tel. 03-5477-2534
* NODAI Research Institute, Tokyo University of Agriculture. 1-1-1 Sakuragaoka, Setagaya-ku, Tokyo, 156 Japan.-
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#3-1. #iv v s o— 7HREYTE

BE o B S

BE S HE B

Avicenniaceae (Verbeneceae: 7<=/ 5§})

Avicennia officinalis L.

Av. marina (Forsk.) Vierh.

Av. alba Blume

Av. lanata Ridley

Av. eucalyptifolia Moldenke

Av. balanophora Stapf and Leechman ex Moldenke

Av. germinans (L.) Stearn

Av. africana Palisot de Beauvois

Av. bicolor Standley

Av. schaueriana Stapf and Leechman ex Moldenke
Combretaceae (7 v -‘/ﬂ-)‘

Laguncularia recemosa (L.) Gaertn. f.

Lumnitzera littorea (Jack) Voigt.

L. racemoasa Willd

L. rosea (Gaud.) Presl.

Terminalia catapa L.

Conocarpus erectus L.
Meliaceae (£~ ¥ “§})

Xylocarpus granatum Konig.

X. mekongensis Pierre

X. moluccensis (Lamk.) Roem.
Myrsinaceae (¥ 723 9 V%)

Aegiceras corniculatum (L.) Blanco

A. floridum Roemer and Schultes

Ardisia elliptica Thunberg

Myrsine umbellulata A. DC.
Plumbaginaceae (£ ¥ = V&)

Aegialitis annulata R. Brown

A. rotundifolia Rocbourgh
Rhizophoraceae (kt &V ¥%})

Rhizophora apiculata BL.

R. mucronata Lamk.

R. stylosa Griff.

R. samoensis (Hochr.) Salvoza

R. lamarckii Montr.

R. selala (salvoza) Tomlinson

R. mangle L.

R. harrisonii Leechman

R. racemosa Mayer
Bruguiera gymnorrhiza (L.) Lamk.

B. sexangula (Lour.) Poir.

B. exaristata Ding Hou

B. parvifiora Wight and Arnold ex Griffith

B. cylindrica (L.) Bl

B. hainessi C.G. Rogers

Ceriops tagal (Perr.) C. B. Robinson

C. decandra (Griff.) Ding Hou

Kandelia candel (L.) Druce
Rubiaceae (7 # 2%})

Scyhiphora hydrophyllacea Gaertn. f.

Rustia occidentalis (Benth.) Hemsl.
Sonneratiaceae (» 7+ 2 of})

Sonneratia caeolaris (L.) Engler

S. alba J. Smith

S. apetala Buch.-Ham.

S. griffithii Kurz

S. obata Backer

Ait: 508N

KEL D, Chic 3RS S ORKRICHET IRKA
hoBE, JEBMBEFRLTVS,

QEBODA A VA MLR: 4% VEHOEBIERICES
LT, ENLEICEET A F 4 v ORICHEICSh
BORFIYT A RTRXRYOLTHE, BFEDIAY
BEABWE, o4 2+ Y OREAMR 3 i5HBARE A
Z VBT8R ohTw 5, EEH S CRE
LEZEFMITLR, AYVDL RTEVOL, AN
v AOBREMNMEFHET S, =72 v Li3hY VL
EANy Y AOBIREMEHET &€ 5. COLDITHEY
BRI 34 4 DEEMHNS C LItk D EFEE
MRETH &I B, —MiciERLETEr Y Y
LDEPICR TRV L, ANV LABENBNIED

5, 12 VYRZOBEIZEh3DRHYVILTHS, *
) o ADBIRBNEOE WEY©L A ) EH ORI &
b, EEoESTEDICH L THHEEAED 2 UROE
EXfEIhTV 3, MRADO A + BN S 5 FEH
FHA5ERYPOBENEL B4, TOBRERAMEH
g i, EYOEBPHEHEIOHERICL - TRI
A20RBEEEHHRBEOShAZIREATVEWY,

3. HitOTHEE

AR OIEHTRN, EWE, HRORAT 3 ERM
D& H SERBEORVWREIBE L TV 3 EY O
i, BohTuwa, chswbwaiEdiyid, —il
TR VEWEBEREH A TV, 7Y VI RED



JaMEs Aronson {3, 117 BlotEdiims 57— s ~— 2
{EL T\ 3 (Aronson, 1989). BEIMIISIEERMIE LT
i, By - BEREORFANIRITHHLTVWDE e FR
o2/ ERRET B o— 7, EEAKM
REFLTWABT v oy (v I8) A, i
OEERIME LTEDORERICT » YRIOHMI S 5,

O & IEEBYORHEHBB R HO M B L
3, RFALPERI & 3 RRESYOERAOH
F<bDEEZSND, L L, YO RTHE] DR
Bk Ts 3. iholEicHd aiticid, K%
35 LOEENRT b, QEENIT LD, OEBMIL S
DD IO>DTEMBELLNTWS,

1) SRR CHE

Hicxt g 2 ORSHORE R, EFMIckh K
SRS, —fucid, RFEPHRLERR LRIl
THETHZEEhTWVWE, Eho0hT, BRI
HOHKDOHA D ¥ 3 HERPHDROBBRE < 2HT 5
Ty /o- 7, $SHE LTV ARBAHI S ECHE
EBLTWS, el 388013, ©LETH
EERHB (BERT) #ALTHICEREK (Rhizo-
phore) &Wbh3BETRICRESHLRICHEH»S
HNETLZOMICHIBZ LTESTS. 55V HH
fhé LTlBHIcED, foBEIcBE L T oticiif
& v/ o— THIROHIRE R ETR > TV 3,
v ra—7imiE, TAYHITIR< Y 7 o— T
BhoSIEATZALBREADLVWHELIELDS “BK
Walking Plant” LER&EhTW3, $liwr s a— 7H/ic
S0V, #3-11RY (s, 1993),

2) FEROYTRICHRIE
HERAEROES (NaCl 2&) hEAE i
BE, EHEmRL - oERLd 2N H 5. GHEMMA
MTHB 2T HAYHETR, BOXRMCIMEE (Salt
hair) (PRI B ENBELTWTI CIRESEFET
3. ZLTCOEER BRIt oPENICERbLIEE
NHEPHAICE DA E N o BE| DS AL SR
ha BER COLIKETEFELEBRIELTVS
(AW, 1990). £/, = v 7/ o—7HiHo—ETH AL
WE Y2 (Avicennia marina) (%, HEREICEERR
(Salt gland) 22X TW5., O FFy< o138
Hils (NaCl) B EHE LRIEETAEYL, —EREIAIIC
HiahatbicowWelkRE LR, RSk oERE
O LR & Fic—ERMPIc BRI 2 RmL 2. Co
EAFTe iR, BURL b4 & o HOBEHIZFE &2
HoNMOT & oBFRIRL /238 (NaCl) %Hugiyic
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MRS SEE LTV 3 (JnEE, 1987).
kS, W E HbhoilshTuvay, &
BOR L 2EROZTEVBEIRLARETS S5 KY
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# 3-2. RO REMA ST B,

Scientific name

Highly tolerant

Moderately tolerant

Some tolerant

Acacia faenesiana Albizia lebbek Ceiba pentanda

A. melifera A. procera Combretum aculeatum

A. nilotica Cassia auriculata Dendocalamus stricus

A. senegal C. siamea Eucalyptus camaldulensis

Conocarpus lancifolius Casuarina equisetifolia E. gomphocephala
Dalbergia sissco E. microcorys

Dicrostachys microtheca
Eucalyptus. E. Tereticornis

(hybrid)

E. tereticornis

Khaya senegalensis
Leucaena glauca

Pongamia pinnata

Populus euramericana
Stereospermum kunthianum
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Climatic Characteristics of the Desert on the Pacific Coast of South America:
From Some Observations in the Peruvian—Atacama Desert
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1. 1971 4 8 H O~ —iE s OREK.
[£: /S ek BE
= (mm) (0.1 mm 2L EDBED
Paramonga 10°40°S 60m 2.1 10
Lomas de Lachay 11°21’S 250 m 34.7 29
Campo de Marte 12°04’S 30m 6.4 17
Pisco 13°44'S 6m 0 0
Atiquipa 15°47’S 255 m 71.8 4
Camana 16°35'S 40m 10.6 5
Mollendo 17°02’S 30m 23.6 4
#2. 1991 o7 ) LEpintugic B 2EK.
Bkt kB ¥
b =1 (mm) O.1lmmiloa®)
Arica 18°28'S 100 m 0.4 1
Iquique 20°13’'S 9m 0 0
Antofagasta 23°26'S 119 m 145 2
Copiap6 27°21’S 370 m 59.1 8

BDs 33 wick » THlEZRHEQ, KoL
OMFERMEIC L > THELEZIT S, £-T, [EOR
BRI OHUSEMEL B, LTAT, BEOLRIGY
ER RSS2, ChoDFHE IV —h#f (Lima,
12°00°S) T 600~800 m (ProHAska, 1973), ¥ Y L&
(Antofagasta, 23°26’ S) T 900 m, F Y & (Quintero,
32°47’'S) T 500 m (Miller, 1976) &% >TW3, ~
N—THKBRAHZMSE L TRI LR (Oka and
Ocawa, 1984) 2R3 &, hifTPPEL (500 m i
®), EMTELE->TVWS (1,000m Fijh). chobh
SHWT 2L, BoLRIIRV-ES, F)ImEDD
K&, #0mAIC(EL 3. —4, EoTRIRFYIL
T3 500~800 m, ~—hifPF Y pETid 400~
500 m X HIE\V (MILLER, 1976).
WEEWZELFBEZL VI TREY, Ll
ZOBD H TS 5. HE, S OREINBHTY
ER T U ok BRGEBIC etk e 5o, »
bHTEBO LD SARED » TOEBESOEE,
VBEIMEL 3128, BEFHTOAKTETRAZER
ML, AAT7HBOHTIENSS. OEMD SH
3 TORBHERRR~V-RETIRERSEL
ETEREFCIEEICAEONE, _V-DY) v BHET
13, 1967 DK (56 A~9 B) ik 77 H 877 B
(&tho 27%) BElshid, =OLMKEIR 6.1 mm
ICB E 1L - 72 (JoHNsON, 1976). W iCHEBED/NE WiF
Mo TWELMANS, 19T14E8 A%RIcLT, <
N—iEsic B OB HEE L ICRT (/D

N, 1982), BASHhicEEk 13 WL 14 BEFBEZEICL
TR EZNSH 2 LS5 IR 3. Tbb, £0it
fiTiziekBicH L TRKBEAS <, TR
HEMKECNLD, ThdBERTEEROTHERIEHL I
D, BROBEMYTHERICHE L LBEFETEZONS
mhizv, 1991 FORRKRTF ) RHIRIC>VLTH
BRI TA B L, H2DES5i 5. LBODFIC
H~, Copiapé TREISHICRAAMNRE - THY, T
KREADPOOROEBHRRATVWEILE2EDLYE
3",
LIATRNV—¢x /T FADERMEDREIC LS
£12 fotEL SEhVWiBKSHIAAL. Chizzy
=—= 3 LR h, BkEoRPREHEOREL L
PEEACOTHEREICHRBEhE, Lal, el
THRAMREFICRBL, Lol ~ET 5. 192543
A, Cofiic Lima o Callao #ihd ok iz F
T 19C ©LT A 25C i TLH LA (Jounson,
1976). v =—=a R TH 3. TOWBhLiKIZAR
ZIRD, ABRSREMAKS 4, KROKERMEBET 5.
ERICE - UHEDRFOBL HE LS ¥, Dl
Rz b Lizins, CO—BORRIIHBEIER
DEROEFICxEd 5. O, Chicama (7°43'S)
THERKRIE 394 mm (GEE 4mm), Lima T 1,524
mm (EE 46 mm?) 2BFLAE (F—F1—+040
Fvv v, 1987), %1, Trujillo (8°05'S) TlRZhLL
B 7 EFOFIgH 35 mm THHDIIHL, 19254
i3 AT 395 mm %388k L7 (Jounson, 1976).
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B

Tl 1983 fEIC i M v=—= s HE ML S h
fo. ~ub—dJEER Piura (65°12° S) L T, AEMKIROE
AL 10 mm I b hb &4, 19824 12 H~
19834E 6 Ho 7 A1 ABIT 5,000 mm ##H4 L& 5 12k
MbloahicdlAbdb-ok & (Tacam:, 1987).
C oM, Fkht 500 mm Pl LB O o
AiRiciEEHT A&, 12 Hicldz 2 7 Fupifi7 v+ 2
LB Iz Huahids - 2o s, 4 Fic kil 2 n i a8 o
s~ —JefE T FL, 5 AR E GG aTodE
EL, SRS Lz (Tacamy, 1987). S OiiziEic
b U, Pk~ — bbb cilismh o 7 v 7 2
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