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Comparison of Soil Desiccations in Natural and Acacia Forests
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Abstract: Detailed nvestigation and comparisons of soil water and vegetations in natural forests were con-
ducted, revealing that natural forests had less severe deficiency of soil water which only appeared in shallow
soil layer and rehabilitated timely after rain season; meantime, the deficiency still had not affected the de-
velopment and evolution of forest vegetations. Artificial forests had severe deficiency of soil water, especial-
ly so in deeper soil layers where the content of soil water amounted to 5. 90% , a value nearly approaching
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the wilting soil humidity, and this deficiency severely affected the existence and development of artificial
forests so that some of them had showed obvious degeneration symptoms. Accordingly, the reason why the
soil moisture in natural forests was remarkably better than that in artificial forests was that natural forests
formed the stand structure typical of “4rbor-shrub-grass and thus had very strong self-regulating capacity
so that the species of natural forests gradually developed into the ones adapted to dry conditions so as to
follow the general climatic drying tendency; moreover, artificial forests had poor self-regulating capacity
because of their simple structure and uniformed species composition and thus consumed too much soil wa-
ter and formed dry a desiccated layers under long-lasting dry conditions to varying degree. Meantime, the
concept of “Stable water-holding capacity of forestlands” was put forward in terms of the soil moisture in
natural forests to define the phenomena of the desiccated soil layer; according to the deficiency of soil wa-
ter, the severity of soil desiccation was divided into light desiccation (water content: 8% 10%), moderate
desiccation ((water content: 6% 8%) and severe desiccation (water content: less than 6% );according the
compensation depth of soil water, the desiccated layer was divided into temporarily desiccated layer and
permanently desiccated layer. The study held that the occurrence of the desiccated layer due to severe defi-
ciency of soil water was because of the improper stand structure of the communities in artificial forests re-
sulting from the mismanagement of artificial forests; with proper intervention, it was fully possible to cre-
ate similar growing conditions to those of natural forests under which artificial vegetations could survive
and develop.

Key words: water deficiency; desiccated soil layer; natural forest; acacia forest; stable water-holding capacity
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Table 1 The conditions of the different sample sites
. Average Breast
Sulrvey . Standard . Slope Height Forest tree height Canopy
time Code Location landarea Vegetation type Slope( T above sea . . b
(Year-Month) (m?) aspect level(m) age(a) height diamet er denstty
(m) (cm)
2000-06 A-30  Fu 1010 s Natural Populus da- 5 w 1200 30 10.5 9.6 1.0
vidiana forest
ounty
200006 A3l Fu 1010 Natural Quercus w1200 35 139 132 1.0

liaotungensis forest
oty iaotungensi:

Artifical Robinia
2000-06  A-33 mllj;lty 10><10 p seudoacada forest 7 S 1120 2 8.7 8 8 0.7

200006 A-35  Fu 1010 . Natural Populus da- 1150 2 1.7 10. 6 Lo
ounty vidiana forest

2000-06 A-37  Fu 1010 cudoacada forgf‘ﬁml Robinia 15 w 1120 21 8.8 8.8 0.7
ounty P

s 21%, 12.6%
Note: The soil of all standard lands i loess soil, whose field water capacity is 21% and field steady water capadtyis 12. 6%.

2.1 0 600 cm ;
2 2000 6 0 600cm 10 , 0 50 cm (
, 3 2000 10 , ),
60 600 cm
) ) ( 4
A-33 A-30 60 100 cm , 9.39%,
60 200 cm 7% , )
12. 60% , 6% ; 200 400 , 10
cm 8%, 13.03%, 200
12. 60% R 5%, 240 280 cm cm , A-30 A-35,
, 3.9%( 1), 10. 0% 12. 6%,
, ;400 600 cm
10. 0%, A-35 A -30,
12. 60% , 2% , A-35
, R 11. 7m 10. 6 cm, A-30 10.5 m
, © R 9.6 cm 1.2 m 1.0 cm
2 2000 6
Table 2 The soil moisture in different sample sites in June, 2002
A-30 A-31 A-33 A-35 A-37
Sail depth Natural P opulus Natural Quercus Artificial Robinia Natural P opulus Artificial Robinia
oil depth(cm) davidiana forest liaotungensis forest pseudoacacia forest davidiana forest pseudoacacia forest
000 050 13.50 16.76 9.45 11.92 10. 54
060 100 9.39 9.28 7.30 8.53 8.05
100 200 10. 03 9.91 6. 60 10. 25 7.52
200 300 10. 16 10. 63 5.69 10. 56 7.18
300 400 10. 05 10. 82 8.16 12.26 8. 82
400 500 14. 05 10. 87 9.26 13. 69 10. 20
500 600 11. 89 13. 69 10. 10 12. 63 10. 99
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Table 3 The soil moisture in different sample sites in October, 2002

B-31
Natural Quercus
liaotungensis forest

B-30
Natural P opulus

Soil depth(em) davidiana forest

pseudoacacia forest

B-33
Artificial Robinia

B-35
Natural P opulus
davidiana forest

B-37
Artificial Robinia
pseudoacacia forest

000 050 20. 80 22. 81 19. 47 26.20 20. 54

050 100 13.03 10. 67 9.35 11. 04 10. 05

100 200 10. 67 11.49 7.73 11.32 8.52

200 300 10. 10 10. 81 6.86 12. 40 8.18

300 400 12. 02 10. 08 8.18 13.74 8.92

400 500 13.00 10. 75 9.25 12.28 10. 14
4 60 600 cm

Table 4 Variance analysis of soil moisture between natural P ¢p ulus davidiana and artificial Robinia p seudoacacia

forestland in the different sample sites (in 60 600 ¢cm soil depth)

A-33
Artificial R obinia
pscudoacacia forest

A-37

Artificial Robinia
pseudoacacia forest

B-33
Artificial R obinia
pseudoacacia forest

B-37
Artificial Robinia
pseudoacacia forest

Item
F F F
F value Significance F value Significan ce F value Significance F value Significan ce
A-30
11.821 11 0.004 911 6.078 26 0. 029 742
Natural Populus
davidiana forest
B-30
21.043 27 0.001 785 13.093 28 0. 006 798
Natural Populus
davidiana forest
. 4- 8 ¥ B Soil moisture (%) ,
0 4 8 2 16 20 24 28 6
0 — s 10 ( 0 50 cm )
( 5 60 200cm
100% F K L ARA-30 10.0%( 2),
Natural Populus
R davidiana forest 10 . ,
E
S 200 100 200 cm 11.49%( 3),
£ AR 1L B HA-35
& Natural Populus 200 cm ,
= davidiana forest
B 300 6 10 . 10. 0%
E A LR B HRA-33 > >
B Artificial Robinnia
H 100 pseudoscacia forest
2.3
500 + A THI B HA-37
Artificial Robinnia
pseudoscacia forest
b b
600 -
b
1 B
( 2000 06 ) >
Fig. 1 The comparison of soil moisture between natural >
P opulus davidiana and artificial Robinia 5 >
pseudoacacia forestland (Time: June, 2000) ““- -7 ,
2.2 ( 6) (P opulus
davidiana)
23 , , 10 m
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60 600 cm

Table 5 Variance analysis of soil moisture between natural Quercus liactungensis and artificial R dinia pseud oacacia

forestland in the different sample sites (in 60 600 cm soil depth)

A-33
Artificial Robinia
pscudoacacia forest

A-37
Artificial Robinia
pseudoacacia forest

B-33

Artificial R obinia
pscudoacacia forest

B-37
Artificial Robinia
pseudoacacia forest

Item
F - F Lo F - F Lo
F value Signi- F value Signi- F value Signi- F value Signi-
ficance ficance ficance ficance
A-31
Natur al Quercus 9.684 852  0.008 987 5.384 482 0. 038 736
liaotungensis forest
B-31
Natur al Quercus 22.802 96  0.001 399 12.200 45 0.008 163

liaotungensis forest

6

Table 6 The number of species in different sample sites

Code of standard land

Layer of ar bor

Layer of shrub

Layer of grass

[19,20]

2.4

[21]

A-30 7 19 46
A-31 2 19 47
A-33 1 4 19
A-35 6 19 46
A-37 1 5 20
b b 45 b
(Quer cus liaotungensis) , ,
[12,13].
, 12m 5 5 H
’ ( b
) b 9 b b
b b b
b
[14 18]
( 6, )
9 b b
b 9 9 ; b
20 b b b
9 b
9
b b b
b b
b b 9
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[22]
b b
s 6 m , [ X9 s
b b
6 m 10.0% ( 7809
6 60 100 cm s 9.01% 7
9. 26%, 10 , , Table 7 T he classification of soil desiccation
10. 0% 10. 0% Soil mo 8% 10% 6% 8% < 6%
e vs e oil moisture
b
Desiccation Light Moderate Severe
8 2000 6

Table 8 T he classification of soil desiccation in different forests in June

A-30 A-31 A-33

Natural P opulus Natural Quercus Artificial Robinia

davidiana forest liaotung ensis forest pseudoacacia forest
Soil depth

(cm)
Soil water . . Soil water . . Sail water . .
content( %) Desiccation content( %) Desiccation content( %) Desiccation
000 050 13.50 Naught 16.76 Naught 9.45 Light
060 100 9.39 Light 9.28 Light 7.30 Moderate
100 200 10. 03 Naught 9.91 Light 6. 60 Moderate
200 300 10. 16 Naught 10. 63 Naught 5.69 Severe
300 400 10. 05 Naught 10. 82 Naught 8. 16 Moderate
400 500 14. 05 Naught 10. 87 Naught 9.26 Light
500 600 11. 89 Naught 13. 69 Naught 10. 10 Naught
9 10

Table 9 The classification of soil desiccation in different forests in October

A-30 A-31 A-33

Natural P opulus Natural Quercus Artificial Robinia

davidiana forest liaotung ensis forest pseudoacacia forest
Soil depth

(cm) ' ' ‘
c ggilen‘):?toz r) Desiccation ccs)gilenwti(igzr) Desiccation cgr(l)ile m%tozr) Desiccation
000 050 20. 80 Naught 22.81 Naught 19. 47 Naught
050 100 13.03 Naught 10. 67 Naught 9.35 Light
100 200 10. 67 Naught 11.49 Naught 7.73 Moderate
200 300 10. 10 Naught 10. 81 Naught 6. 86 Moderate
300 400 12.02 Naught 10. 08 Naught 8. 18 Light
400 500 13.00 Naught 10. 75 Naught 9.25 Light
23 (60 200 :
cm) , ,
2 2
b
(200 cm ) 2m [23 26]’

, 8% 10%
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