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EVALUATION ON THE INTEGRAL EFFECT OF THE SHELTER BELTS
IN A NEW OASISIN ULANBUHE SANDS

Wang Baofang[] Xiong Shiping
(Research Institute of Forestry, CAFU Beijing100091)
Ren Peizheng
(Desrt Experimental Centre of CAFLC] Dengkou 015200)

Abstract

An evaluation on the shelter belts in anew oasis in Ulanbuhe Sands was carried out at the Dengkou County in western
Inner Mongolia. The forest coverage in the study site increased from zero to 26.4% after the land development due to
the establishment of shelterbelts. The result showed that: a) the crop yield per hectare inside the shelterbeltsis 45.77%
higher than that of outdside for wheat, 155.71% for seedsmelon, and 25.0% for beet; b) the new farmlands begin to gain
at the sixth year after the establishment of shelterbelts, and all the investments can be take back at the tenth year with a
profit of 22,217 RMB Y uan; c) the annual sand-dust storm days inside the shelterbelts is 56.5% lower than that of
outside, 56.8% for annual sand-blowing days, 63.9% for annual dust devil days, 6.5% for annual gale days, and 38.6%[]
63.2% for annual average wind velocity; d) there are 10 bacteria species in seven genera, 14 actinomyces speciesin one
genus, and two fungus gnerain the developed land, while only four bacteria specie in four genera, eight actinomyces
species in one genys, and no fungus in the desert lands; Comparing with the desert land, the soil salt content in the
developed land is decreased by 31.6%, 13.6%, and 16.6% at soil layer [(20 10cm),l1(100 30cm), and 111(3000 100cm)
respectively, and the pH is decreased by 0.88; €) the establishment of shelterbelts has greatly improved the habitats for
wild animals and birds, which increased at arate of 100%0 400% in 1994;f) the human carrying capacity is increased
by 33.1 times after the land devel opment and the income per capitais 1356 RMB Y uan in the study year comparing to
98 RMB Y uan before the land development.
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Tab.10 The cropsyield and the economic profit in the shelter
belt network of inside and outside

0ooo
oooooon Profit
2
000000 Input(Yuan/hm?) Output(hm?) money
(Yuan)
00
00 00 000 000
o0 Investi- Wood Grops
Grops gﬁgon 000 00 als -
Shelter _ ooo 00 00 00 0o
forest Field Total Volume  [Money |Yield Money  |Money
(m3) (Yuan) (kg) (Yuan) total
(Yuan)
] o0 ]D 00 ]3309.90 ]3309.90 ]3601.4 ]4321.62 ]4321.62 ]1011.72
’ Wheat ’Outside
]D 00 ]193.56 ]1560.00 ]1753.56 7.4 1480.00 ]2730.0 ]2293.00 ]3773.20 ]2019.64
Inside
]D 00 ]2347.35 ]2347.35 ]525.0 ]2730.00 ]2730.00 ]382.65
’ Seeds ’Outside
] melon ]D 00 ]193.56 ]1558.91 175247 6.7 1340.00 ]697.7 ]3628.04 ]4968.04 ]3215.57
Inside
000
]D 00 ]Outside
] Beet ] 000 ]193.56 1589.26  |1782.82  |7.0 1400.00 273000  |4095.00  [5495.00  [3712.18

Inside

;
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Tab.20 Theinput-output economic benefitsfor the shelter belt
network construction

(Unit:ten-thousand yuan)

gooooon ogoooood
Input cost Output
0 0
g g g aoo 000 RN
u 000 |[00D0 | OO0 : OO0 |0D0O0 O
Manage gdd : oo Raise .
forest Fixed assets O Total | Invest- | Agricul- Forest live Aquatic _General Profit
Year . O Ocost| ment | ture product | income | ""OM
capital consume interest stock
construction
11979 | 112300 | 0.1554 |11.3854 |0.4509 | 01434 | O | O |0.2100 | 0.3534 |-11.4829

11980 | 17.2575 | 28739 |20.1314 |1.0875 | 03096 | O  |0.1963 | 0.1981 | 0.7040 |-20.5151

|l981| 17.2575 3.7306 |24.3620 |l.3156 | 1.1273 | 5.1776 |o.2397 ]o.2274 | 6.7720 |-18.9056

11982 | 143278 | 4.6417 | 18.9695 | 1.0926 | 3.4825 | 7.0315 |0.6199 | 0.2231 |11.3570 |-8.7051

11983 | 16.4402 | 5.6576 | 22.0928 |1.2726 | 4.0860 | 9.7374 |0.6016 | 0.2480 |14.6730 | -8.6924

11984 | 173232 | 6.0961 |23.4193 |1.3490 | 2.6927 |13.3599 |8.3705 | 0.3095 |24.7326 |-0.0357

11985 | 102086 | 64530 | 16.6616 |1.1996 | 6.2507 | 0.2425 |17.6864 | 0.4245 |24.6031 | 6.7419

11986 | 4.0789 6.1892 | 10.2681 | 0.7393 | 8.4067 | 7.1200 |18.7664 | 0.4806 | 34.7737 |23.7663

|
|
|
|
|
|
|
|
11987 | 20481 | 48114 | 6.8532 |0.4934 | 9.2142 | 34353 |9.3645 | 0.5003 | 225193 |15.1727
|
|
|
|
|
|
;

1988 | 2.1675 48274 | 6.9949 |0.6044 |28.9720 | 1.0503 |0.2915 | 0.5301 |32.4763 |24.8770
11989 |  3.1601 45779 | 7.7380 |0.8775 |11.2720 | 1.6939 |0.2765 | 0.5399 |15.1674 | 6.5519
11990 | 27421 | 47428 | 7.4849 |0.7545 |17.8146 | 7.7483 |2.0909 | 0.7516 |28.4054 |20.1660
11991 | 25346 11238 | 6.6584 |0.5034 | 26.2277 |16.1684 |2.9691 | 0.9000 |46.2652 |39.1034
11992 | 2.1058 52176 | 7.3234 |05537 |97.2184 |17.1174 |4.2621 | 1.5428 |120.1407 [112.2636
11993 | 27618 51263 | 7.8881 |0.7241 [106.3390 | 30.6885 |10.3842 | 2.9810 [150.3927 [141.7805
11994 | 2.1281 48215 | 6.9496 |0.6380 |191.1425 | 37.7977 [14.3060 | 3.6000 |246.8462 [239.2586
EotDal 131.1394 | 74.0462 ’205.1856 ’13.6557 ’514.6986 ’158.3689 ’93.4488 ’13.6659 ’780.1820 ’561.3407

000ddoooooooooooesooooooooooos b0 oooga
0" O Computing with the comparable price on the annual reference value. The data before 1989 from “ A study on the
effects of alarge shelterbelt system on environmental quality” writen by Gao Shangwu.
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Tab.30 Effect of thefruit tree shelter beltson the prevention of damage

0000 ’DDD’DDDDD 0000
Apple variety Age |Shelter belt state |Freeze injury degree(%)
| ODGuoguang | 23 | OBad | 38.9
| OOGuoguang | 23 | OGood | 185
| OOvinguan | 23 | OBad | 455
’ O O Jinguan | 23 | 0 Good | 175
|00 0Hongyuanshuai | 10 |  OBad | 81.0
|00 0 Hongyuanshuai | 10 | OGood | 23.0

oo bLo b0 booL bbb ooobboob oo
O00oO0733m2000000000000000010x 1040 0000000000087hm2000000
O0000000000000000915kg/hm2,0 0 0 0O O O 600kg/hm20

0001940 00000000000000000000 012000 1500kg/hm20 11250 1575kg/hm20 O O 0O O
00000000 2250 525kg/hm20 15000 225kg/hm20 0 00 0000000 0O O 0O 0 2250kg/hm20 0 0 0 0O

750kg/mm200 0000000000000 O000OD0ODO00O00O000004000000000000O0
obodobooobooobboobbo0bboobbuo0obbUuUunDOdbse.s%l 56.8%0 38.7%0
63.9%055.2%0 0 00000038.6%0632%0000000746.505605mm0doodooooooodn
gobogooogon

g40000booooboogf

Tab.40 Climatic indicatorsinside and outside the shelter belts

ooooa ooogo
oooo Outside Centre of shelter belts

climatic indicators | 1988 | 1989 | 1990 | 1988 | 1989 |1990(Year)
|00 000 0 Annual sand-dust storm days(d) | 43.0 | 45.0 | 340 | 250 | 150 | 13.0

| 00000 Annual sand-blowing days(d) | 95.0 | 95.0 | 90.0 | 46.0 | 49.0 | 26.0

| 0 0 00 O Annual dust days(d) | 110 | 120 | 50 | 40 | 80 | 50
|
|
|
|

0 00000 Annual dust devil days(d) | 36.0 | 260 | 7.0 | 90 | 100 | 6.

0 000 O Annual gale days(d) 1100 | 90 | 90 | 80 | 40 | 40

0 O 00 O Annual average wind velocity(m/s) | 4.1 | 42 | 38 | 25 | 23 | 14
0 O O O Annual evaporation(mm) ~ |2722.4 |2634.0 |2751.0 [1975.9 [20735 | 2030.1
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Tab.50 The bacterial spawn distribution of open development regions
and non-open development regions

oog
The open development regions

ooon
The non-open development regions

oogd
Bacteria

0O d Spirillum sp.
0 O 0O O Corynebacterium sp.
OO 0O Alaligenes sp.

000 0O Azotobacter
000000 Pseudomonas putida
00O 0O O Alcaligenes paradoxus
000000 Micrococcus roseus
000000 Bacillus megaterium
0000000 Sseudomonas mendocina
000000 Racillus licheniformis

O 00O Spirillum sp.
000000 Pseudomonas putida
000 O Alcaligenes paradoxus
000000 Racillus licheniformis

oo
Actinomyces

O00d04d Streplomyces
00000 S.microflavus
O00O00D00O00D000 Srubrolavendulae
0000000 Slilacinoreclus
00000 S.subflavus
000000 S.rochei
00000 S.rubescens
0 0004dd S.vendargensis
00000 S.nigrifaciens
000000 S.vioichromogenes
00000 S.glaucescens
googg S.sp.
00000 S.melanogenes
00000 S.indigoferus
O00oddad s.glaucus

oo
Fungus

O O 0O Aspergillus genus
000 Penicillium

00000 S.microflavus
00000 S.subflavus
OO00000O Srochei
00000 S.rubescens

00O 000 S.vendargensis

000000 S.wvioichromogenes
00000 S.melanogenes

00000 S.glaucus
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Tab.60 Thewildlife population status

| 0 O O O O Survival amount (Simply)
0ooo
Animal (%(%2?) &%23) IncrEasDe Ef "ae | (vear) IncrEasDe Ef rate
(%) (%)

| DO0OLepuscapensis | 1100 | 3700 | 23636 | 3800 | 24546
| OO00ODipodidaesp. | 480 | 1000 | 10833 | 1200 |  150.00
| 00O Arciongx collaris [10020 20030 | 100.00 {500 60 |400.000 200.00
| ODOOFelisbieti 1502030040  100.00  |400 50 |166.670 150.00
|0 0 O Phasianus colchicus | 300 | 1000 | 23333 | 1500 |  400.00
| 000 Vulpesvulpe 100 25 {300 40 | 200.0000 60.00 {400 50 |300.000 100.00
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Tab.70 Thebirds perch distribution in the study site

loom20 000 (D) 400m20 000 (0)
Bird nest number in 100m?2 Bird nest number in 400m?2
0O000OdTrees 0 O O O Forest type

0O O O Populus nigra L.var. thevestina(Dode). | 00000000 Thearbor shelterbelt of
0 | (P.x Xiaozhuania W.Y.Hsu et

0 O 0O P.bolleana lauche.
(P.alba L.var.pyramidalis Bge)

Liang cv. Populatis")

1.2
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000 0O P.x Xiaozhuania W.Y.Hsu et P.x Xiaozhuania W.Y.Hsu et

Populatis") and Narrow-leaved oleaster

58 mixed shelter belt

00 0O Salix matsudana Koidz. 35

2

|
|
| Liang cv. Populatis')
|
|
|
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