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Ecological Effects of Forage Maize Hedgerow on Abrupt Slope Land
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Abstract: Slope—land plays an important role in the agricultural economy in th Three Gorges Reservoir Area, and its soil and water loss brings a
double pressure on both eco—environment of the reservoir area and the sustainable development of agriculture. Preventing soil erosion and im—
proving productivity of slope—land is the main target of the plant hedgerow technology. On the basis of contour tillage and agro—forestry, this pa—
per choosed the forage maize( SAUMZ1 )as the hedgerow plant and carried out a long—term observation on its growing properties and the ecolog—
ical benefits of improving soil physical and chemical properties and conserving soil and water on the abrupt slope land. A four—year study
showed that the forage maize was suitable to growing in the Three Gorges Reservoir Area, and the grass hedgerow was effective in improving soil
fertility and preserving soil and water loss, especially in reducing the amount of soil erosion. Compared with the control treatment, soil organic
matter had been raised 17. 45%, runoff had been reduced by 35. 71% up to 57. 05% and soil erosion had been reduced by 41. 41% up to
75.20%. Meanwhile, the grass hedgerow also bringed an obvious reduction of soil nutrient loss and of nonpoint source pollution. It should be
widely extended to contribute greatly to sustainable agricultural development and eco—environmental protection in the Three Gorges Reservoir
Region.
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Figure 1 General view of experimental area
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Table 1 Forage maize fibrous roots properties in different soil layers

Ko Hor Lo
0~10  10~20  20~30 >30
TR B/ 4 I 426 501 336 177
Il 483 532 361 205
464 528 406 215
SRy 458 520 368 199
z= 5tk 5% a ab be ed
1% A AB ABC BC

AR EARE/% 1 29.58 34.79 23.33 12.29

I 3055 33.65 2283 12.97

I 2877 3273 2517 1333

Ty 29.63 33.69 23.80 12.88
25k 5% a ab be cd
1% A AB BC BC

(j: F i 50=36.98, F g i 9=42.23 , Fos=3.48 , F0=5.99
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K 2.90%, H:=, i T2 X B A8 , /N 1 FR
AR B IR AR AR RN X bR
ST - AR ] R E T A SR AR L

R 2 2006 F&ZIXIEAIE T IR MR

Table 2 Soil physical and chemical traits of different experimental treatments in 2006

INX HJEem  FHE/grem®  fLE/%  AETELE/ %

T 478 1.47 44.53 10.69 20.18

Tk i/ %
LT/ g kg™ 4> Nig-kg' 4> Plg-kg™ 4> K/g-kg
S2mm  0.02~2 mm  <0.02 mm e 8 e e
29.85 49.97 8.55 0.61 0.69 21.38
3261 36.95 7.28 0.56 0.66 20.95

CK 37.1 1.66 37.36 7.92 30.44
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Table 3 Trapping and holding precipitation of forage maize stem leaf

Wokimm  ZE0@diks  MOKGEW Sk KRS
10 12.78 16.06 25.65
20 16.47 21.93 33.18
30 15.92 22.24 39.72
40 11.35 16.18 42.53

3R 4 2006 F &L AT +IRKTHHE
Table 4 Soil hydrographic characteristics of different experimental
treatments in 2006
NS TS BES TR K BiE {PZ‘@JEEZ‘/ (9}13
K% K% FKie/% ef-hm? R /em mmemin™ 55
T 12.38  22.25 38.03 425.57 22.0 17.92  16.05
CK 891 18.12 30.44 346.63 18.0 11.06 8.92

3.2.3 WK gk

2003—2006 4FA [m] i 5o A B Y 7K A 3t IR B 51
TR S5, G5 ER, T/NXYE CK/NXAH HLER , ZEAN ]
FEr N, H R T 41.41%~75.20% , 1

KRR T 35.71%~57.05% ,1.SD 5 56 F07 , A
[F4ERE T /NX 5 CK /NX K 40 26 i 22 S 2 R i i
o T UL, BEYE b E R R R OR AR RE A sk K
R, JE I A AR 1 B R B I XA AR
Py KT I 39k Tl e U ) A A AR A R T X AR T A R
o AR A B 4] B K AR W T TR el VD i ok
R E SIS AR (2004 4R LU R R R
e ) ) 9B 2 LB — 4T (2003 4F ) BH g 42 57, 9 L
RN, XU B AR R R R, HOK - O
AR A i FRUE o AL B RN 7K i SRR R
Bifi 25 o TR AR B R R, ] R ORAE M B HAR i a AR
o 5 P )k 23 A, A T T v R R W A ik
AV VE R JC A ., B S0 35 HE IR 7= g Ao [ A 2% 7
RS ARIEEKLFRERR
Table 5 Water and soil loss data in 2003-2006

el 3Rl K L/ i/
I i) mm m’*hm?  Cv  kg-hm? (v
2003 4F 763.0 T 31375 0.17 1556020 027 20
CK 488.05 021 2655921 035 20
T H# CK/% 3571 -41.41
2004 4F 682.9 T 20593 0.1 561511 031 18
CK 45463  0.12 18 602.81 029 18
T 5 CK/%  -54.70 -69.82
2005 4F 561.6 T 17580 022 398633 036 14
CK 40929 026 11068.05 039 14
T H# CK/% -57.05 -63.98
2006 4F 262.6 T 11035 023 330272 042 8
CK 248.11 029 1331655 048 8
T [# CK/%  —-55.52 -75.20
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Table 6 Nutrient features of eroded soil in typical

individual rainfall

HIURI &N 2P 2K BN AP K
gke?  gkg' goke! grke? mgekg? mgrkg! mgokg”

T 10.85 0.77 079 2208 70.02 23.95 76.61
CK 9.11 0.63 071 2140 6225 22.18 71.55

JNIX

&7 2006 FEMTERSEE

Table 7 Total amounts of nutrient contents of eroded soil in 2006

HHUR 4N &Pl &K RN HEL P, R K/

G kg-hm? kg-hm?kg-hm?kg-hm? g-hm? g-hm? g-hm?
T 30.55 2.16 191 5590 19553 70.17 269.52
CK 89.01 6.36  5.11 17871 460.57 180.15 738.12
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