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Abstract: To restore vegetation on five major types of barren hills in Jiangxi Province, trials were set up in
1990 and were carefully monitored afterwards. Both short and long term feasibility were taken into
account by selecting high valued and hardy species to ensure the success of the re-vegetation processes on
these barren hills.

Based on the type of the barren hill and local weather pattern. species of trees, shrubs, grasses and
their combinations were carefully selected to study suitability of the plant. According to the local
conditions and goals, various management skills and practices with either the cross-over or the randomized
block design were conducted. The survival rates, growth rates and degree of vegetative coverage were
recorded annually. In 1994, economic analysis and a more detailed survey were conducted to record
biomass, microclimate, soil properties and root growth.

The results indicated that simultaneous introduction of a mixture of selected conifers. broadleaf trees,
shrubs and grass improved soil properties and erosion control significantly and stimulated further
vegetative growth.

Eminent pioneer trees and grasses are: Pinus massoniana, Platycladus orientalis, Liquidambar
Jomosana, Schima superba and Gardenia jasminoides, Lespedeza spp. On limestone barren hills,
combinations of Platycladus orientalis and Firmiana simplex s Toona sinensis and Amorpha fruticosa, Alnus
cremastogyna and Platycladus orientalis as well as Cornus macrophylla and Amorpha fruticosa gave

satisfactory results. Mixtures of Pinus massoniana spp. and Lespedeza spp. with Paspalum wettsteimit as
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well as Pinus elliottii and Liquidambar fomosana with Digitaria spp. produced the best results on severely
eroded barren hills in south and east side of the province.

Root hormone to stimulate root growth, sapling transplantation with container seedling to boost
survival rates, fertilizer supplement to provide proper nutrients for growth, species selection to elevate
survival rate as well as economic return when harvest and high population density to sustain colonial plants
were important factors in vegetative restoration. On the steep slopes in central Jiangxi. soil and water
conservation practices such as building terraces and water-retaining pits were applied to ensure the initial
establishment of the introduced vegetation.

Due to the interference from human activities, severe soil erosion, infertile soil and low survival rate
for tree seedling, good management skills developed for various local situations in this study are needed to
bring vegetation back to these barren hills in Jiangxi.
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Table 1 Basic information of different types of degraded barren ecosystem
(m) ) (mm) 9%
Annual Annual Vegetati Erosi
Type of barren Trial site  Altitude fnua K_mUd Parent rock cgetation rosion
average temp  rainfall coverage degree
Red
36~55 18.0 1816. 2 5
Intensive eroded barren  Guifeng 67959 8 816 sandstone =5 Intensive erosion
0~320 .0 . 0
Ganxian 120732 19 14343 Granite =1
Limestone barren Xioushui =321 165 1630.7 Limestone 30730 Strong erosion
. 86~202 17.7 1752.1 5~30 .
Rock couch grass barren Yujiang ° Conglomerate Strong erosion
0~130 . .0 0~20
Taihe 70~13 18.6 1726 Sandstone 10~2
. 200~300 17.6 1776. 2 . 80 .
Dense boskage barren Jingdezhen Phyllite No erosion
. . 210~320 17.0 1583.0 . . 80
Pingxiang Granite
4~562 18.0 1816. 2 0
Yiyang 84756 8 816 Shale !
. 580. 5
Sparse hummock Jinxian =95 1.7 1980.6 Granite =25 Moderate erosion
boskage barren Red
100 17.0 1657.1 30~40
Lean sandstone
1.3.2 . s s
bzl (Platycladus orientalis) . (Alnus
cremastogyne) . (Toona sinensis) . (Eucommia ulmoides) . (Firmiana simplex) | O  (Cornus
macrophylla ) . (Cyclocarya paliurus) (Amorpha fruticosa) . . (Gardenia
Jasminoides) , (Grain amaranth) o
1.3.3 5 4 s s
[13]
b N N ) b A
(Pinus taeda) . . (Cinnamomum cumphora) . (Eucalyptus spp. ) . .
. NN N N . s .
1.3. 4 N N N N o
[14]
b o
b o A
(Cunninhamia lanceolata) \ (Pinus massoniana spp. ) .
s (Vernieia fordii) . s 2
(Callicarpa kwangtungensis) o
1.3.5 . s . s s
b b o b
s s o . . . (Choerospondias axillaries) .
s (Pinus serotina Michx) . (Castanea mollissima) .
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(Magnolia officinalis) .
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Table 2 Changes of vegetation restoration and environmental factors on different types of degraded barren ecosystem
Microclimate Soil Growth
. . . Vegetation .
- Max. Min. Relative Soil temp. Bulk  Average Average Vegetation
Type of Site o O.M . ; . coverage .
barren temp. temp. humidity change %) density  height  diameter %) biomass
(C) (O D e Y (g/em®)  (em) (cm) ' (t/hm?)
© 44.0 24.0 76.7 30.5~33.4 0.72 0.7
L @ 41.1 23.4 80.5 29.0~31.0 1.22 194. 2 5.6 71 6. 82
54.9 23.6 78.3 29.0~30.8 1.82 1.47 40
2 35.7 23.1 84.4 25.8~27.6 2.97 1. 26 298.7 4.4 90 7.07
49.5 39.2 75.5 27.6~34.6 0.65 1. 60 15
> 44.2  26.4 82.7 26.6~34.3 1.20 1.44 215.5 7.3 90 1. 36
32.2  22.4 76.2 28.4~32.2 2.11 75 3.16
! 31.3  23.2 78 25.9~30.1 3.33 301.5 7.2 95 13.69
51.4  24.0 69.7 30.8~32.4 0.94 1. 25 25
© 49.5 23.0 71.0  29.9~31.5 1.43 1.18 155.9 3.3 89

(D Intensive eroded barren; @) Limestone barren; 3) Rock couch grass barren; @) Dense boskage barren; (5 Sparse

hummock boskage barren;©)Control ; @ Inside

. . 60%~75% o N
0 . 0-5%~1.2%
4~19C, . . .
) s
, ; ) . 3 4 ,
, + 85%., N 159.8%, P 240.5% ,
313.7%. ,
. + . + . +
26.18%~40.3%, N 125%~170%, P 27.8%~59.3%. + .+ .

+ N + N b ’
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Table 3 Biomass statistic result of Pinus elliottii in Guifeng
Year
Site Survival ratio 1991 1992 1994 Vegetation
number Treatment D H Huwx D H Hupy D H M., Ccoverage
(%) (%) (em) (em) (em) (em) (em) (em) (em) (em) (em) D
1.5 wC Y+ ABT 42.7 95 0.45 20.5 44 1.56 51.9 86 6.34 214.4 320 64
2,6 2 He 71.5 0.4 14.3 23 1.36 42.0 70 6.88 185.2 270 45
3,7 C Yo+ © 83.4 90 0.6 17.9 31 1.41 48.7 90 5.71 165.8 270 70
4,8 ( )ABT® 66. 7 0.8 24 46 1.86 65.3 130 6.24 193.7 395 47.5
(D@ Pinus elliottii ;3 Container seedling ; (DBare-rooted seedling ; &) Lespedeza spp; ©)ABT root growth hormone

4

Table 4 Changes of soil properties and tree growth of mixed conifer-broadleaf forest

Type of A 0. M Totall\]N Totaf)P CEC Ave?rage Average Bul'k Total ca}?illary Capillfqry
barron Mixed type %) %) (%) (m » mol/kg) height diameter densn'y porosity capacity
(em) (em)  (g/em®) % 9%
+ © 1.1214 0.0543 0.0630 19. 6280 214. 4 6. 30
@ @ 0.6060 0.0209 0.0185 4. 7450 185. 2 6.90
+ ® 2.9622 0.1025 0.0511 16. 0427 272.3 5.63
® + © 2.6625 0.1230 0.0637  35.9203 335.7 8.78
@ 2.1100 0.0455 0.0400 4.4223 258.2 7.08
+ o 227.0 7.30 1.44 61.20 38.5
© @ 232.0 7.30 1. 60 40.16 19.7
+ W 1.0735 0.0550 0.0424 37. 6744 181.6 4. 41
@ @ 1.0416 0.0526 0.0303 18. 2810 185.0 6.01
+ & 2.8744 0.1934 0.0294 287.5211 265.0 4.01
© < 1.8215 0.1332 0.0119 36.4533 233.0 3.48

(DIntensive eroded barren;@)Dense boskage barren; 3 Rock couch grass barren;@1)Sparse hummock boskage barren;

() Limestone barren; 6) Pinus elliottii + Lespedeza spp; (7)) Control ; ® Cunninhamia lanceolata + Vernieia fordii; Q) Pinus

elliottii +Vernieia fordii ;10 Pinus elliottii + Liquidambar fomosana; 1) Pinus—+ Schima superba; (12 Platycladus orientalis+
q v

Firmiana simplex

. ABT . .
. . . . 750~1500
. . 3 JABT ,
. . 16.2%.11. 3% NN
2.2
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Table 5 Economy profits on restored and reconstructed ecosystem

Total Annual

Type of Trial . Area . . Net income Input Input to
. Benefit items , income yield .
barren site (hm?) (yuan) (yuan) output ratio
(yuan) (kg)
Interplant 3.0 4149. 2 2659. 1 2601. 2 1548 2.68: 1
Limestone XiuShui Herb 47.1  84960.0 5816.3  79800.0 5160
barren Stockbreeding 30263.0 17079.5 13184
Interplant 7550.0 8250.0 6550. 0 1000 7.55¢ 1
Rock couch YuJiang Herb 800. 0 200.0 750.0 50
grass barren Stockbreeding 20675.0 17325.0 3350 6.17 : 1
Fruit 1482.0 655.0 1282.0 200 7.41 ¢+ 1
Herb 3.5 9450. 0 11812.5 6930. 0 2520 3.75+ 1

Dense boskage  PingXiang

barren YiYiang Mixed forest 15.3 1680. 0 1600. 0 1140.0 540 3.11: 1
LeAn Interplant 4.67 19900.0 9575.0 14400. 0 5500 3.62:+ 1
Sparse boskage JinXian Fruit 2.67 35898.0  99720.0  27885.0 8013  4.48: 1
barren
5 4 NN o
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