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Study on technology of multidimensional grassland establishment
in semi-arid Loess Hill Region
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712100, China; 2 Center for Research on Wild Plants, Utsunomiya University, Japan)

Abstract: T o aim at the problems on grassland degeneration, serious soil and water loss, and low produc-
tivity of grassland and animal husbandry in semi-arid loess region, the experimental studies on technology
of multidimensional grassland establishment, including introducing fine herbages, constructing high yield
and high quality artificial grassland and improving natural grassland, were carried out in Ansai County,
Shaanxi Province, in 1995 2002. More than 20 fine species or varieties have been selected and have been
used in constructing monoculture and mixed grasslands. The fine species and mixture model for improving
natural grassland have been confirmed. T hese study results will provide material and scientific basis for in—
creasing grassland productivity and eco—economic benefit, advancing sustainable development of agriculture
and animal husbandry.
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Table 1 The results of introduction and domestication of pea family herbages
Dry Land Hilly area
height of Yield of herbages height of Y ield of herbages Gold D b
Number Name of herbages source of seeds plants (e¢m) (kg/hm?2) plants(em) (kg/hm?2) ol rought
resistance resistance
FW DW FW Dw
K96- 7 . 103 39000 13650 97 20000 7000
M. sativa
K96- 6 . 100 37800 12474 95 17010 6294
M. sativa
92- 7 M. sati 100 31530 10090 80 12500 4375
M. sativa
96— 224 . 100 22005 7042 54 10005 3202
M. sativa
92- 27D Pengyang  earlyTipe 135 55515 18319 124 43020 12900
A- adsur gens
92- 27@ 130 51010 16833 122 36015 10805
A- adsur gens
92- 5 M. albus 170 28200 7896 140 18000 5040
96— 102 140 25800 7740 130 14500 4350
M- officiralis
96— 30 . . 190 45500 13650 85 12000 3600
C. pectabilis
92- 3 .. . 95 26000 7800 80 6000 1575
0- viciafolia
96— 224 . 90 25500 7650 70 10005 2900
L. davurica
: 5
Notes: Cold resistance and drought resistance are evaluated by very strong, stronger, strong, middle, weak.
Table 2 T he nutritive composition of staple pea family herbages
Dry matter (%)
Narme of herbages Saurce of seeds Water C P K
ame ol herbages ource o seeds (%) Crude Crude Crude N on nitr ogenous Crude 4
protein fat fibre matter ash
. 10. 36 17.38 1.26 25.76 33.87 11.37 1.45  0.225 —
M. sativa
. 9.94 18.25 1.05 31.29 28.99 10.48 1.31 0.273 —
M. sativa
. 10. 68 18. 81 1. 10 27.92 29.57 11.92 1.28 0.288 —
M- sativa
. 10. 12 15.38 0.92 33.44 30.74 9.40 1.45 0. 191 —
M. sativa
7.49 14. 85 1.74 29.13 47.44 6. 84 1.22 0. 150 1.21
M- albus
7.28 14.17 1.52 28.94 48. 16 7.21 1.18 0. 180 1.37
M. officinalis
. . 7.10 19.37 0.74 23.24 45.99 10.66 2.75 0.220 1.94
C- speciabilis
Pengyang arlyripe A- adsur— 10.22 14.12 0.88 34.96 31.18 8.34 .03  0.174 —
gerns
- . 7.78 10. 36 1.53 33.84 47.74 6.53 1.01 0. 120 1.40
0- viciaefdia
7.30 11.53 2.99 20. 86 53.81 10.81 3.31 0. 200 1.40
T. pratense
. . 11.59 13.81 2.03 25.26 49.50 9.40 1.79 0. 160 —
L. corniculatus
11994 1998 , 1995 2000 s la s 2 4a

Notes: The samples were sampled and assayed in 1994 2000.: C. spectabilis s amual plant, the others are 2 4 years old plants-
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Table 3 The results on introduction and domestication of Gramineae grasses
Dry Land Hilly area
height of Yield of herbages height of Yield of herbages ~
Number Name of herbages source of seeds plants (cm) (ke/hm? plants (cm) (ke/hm?2) ,Lf).ld D{({ltght
resistance resistance
FW DW FW Dw
A92- 380 P. virgatum 146 29795 10172 — — —
95- 242 R — — — 138 18253 6389
P. virgatum
96— 113 P. virgatum 144 16509 5778 124 12206 4394
97- 17 . 158 17609 6163 89 8004 2800
P.virgatum
96— 20 114 13800 5796 77 9005 3862
96— 177 Kubuck B inermis 120 24012 9605 88 15008 6303
9711 130 24000 4202 90 16008 5603
A. elongatum
97- 17 . . 138 16008 5600 86 8004 2800
A intermedium
K96- 10 B. isch 110 22500 10125 97 10254 4614
. lschaemum
97- 18 0- Iy i 95 2400 1080 90 3000 1350
-  menoul es
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Fig-2 The growth and yield dynamic of per annum

P anicum virg atum in dry land

Note: T he data were investigated in 1992 2000
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Fig.3 The growth and yield dynamic of peannum

Panicum virgatum in hilly area
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Gramineae herbages

4

T able 4 The nutritive Composition of staple Gramineae herbage

Dry matter (%)

Water

Name of herbages (%) Crude Crude Crude Nonnitrogenous Crude G P K
protein fat fibre matter ash
B i . 10. 50 8.56 4.62 24.50 54.27 8.05 0.700 0.175
. inermis
. 6.00 7.17 1.35 34.11 51.21 6.16 0.660 0.15 0.77
P.virgatum
A intermedium 9.99 7.06 4.71 24.95 54.34 8.91 0.716 0.184
. 10.23 9.50 5.43 22.66 51.09 11.32 0.959 0.208
F-pratensis
. 10. 65 9.88 4.63 26.19 49.81 9.49 0.793 0. 341
F. wina
. 1999 3 5,
Notes: The samples of 3 5 years old herbages were assayed.
3.1.3 (Liliaceae) ,
(Asp aragus o ficinalis) 18 (Compositae) ( 5,6).
(Silp hium perf oliatum.) ( )
2
15 000 60 000 kg/hm~,
, 20 3 8 0.5
) ) 1 . . ( ) +
(Glycyrrhiza uralensis Fisch) + +
+ + +
; ( ) ( )+ +
+ + +
) 2 B
s ’
’
, 0.7 0.8,
2
3.2 0.133 0.20 hm .
[ 5
3.2°1 o



, 1263

5

Table 5 The construction technology for artificial grassland of pea family

Seed quantily

Names Character and use Site Lype Date of seeding (el ) Way of sealing
Pengyang early— ripe , 5 7 7.5 30 ) ) 0.5 em
A. alsurgens
M. albus 2 he ’ 5 7 15 30 05 len 30 40 am,
M. sativa ’ 5 7 15 30 05 2 30 40 .
0. viciaefolia ’ 57 45 60 s i 30 50 am.
C- spectalilis he 4 6 30 45 2t 200 30 cm-
L. davurica . ’ 5 7 15 30 Y e 20 30 cm.
C. micrphylla 57 30 45 , , .
S. vicilf olia 57 30 45 3 4em
6
Table 6 The construction technology for artificial grassland of Gramineae and other family
Names Character and use Site type E;:(ﬁﬁ; S(Eei{dgc}lfli?zt)ily Way of seeding
P. virgatum ’ 5 7 22.5 42 05 1 om 40 60 cm
B. inermis ’ 5 7 30 45 0.’5 . 40 60 cm
A . intermedium ’ 5 7 30 45 3 4 4 em 30 40cm
A . elongatum ’ 5 7 30 45 3 > 4 em 30 40cm
B. ischaemum ’ 5 7 15 30 0.’5 2 em 30 40cm
A. officinalis 5 7 30 40 3 4 em 40 50 cm
S- perfoiaum | 5 7 15 30 2 3 40 60 cm.
, 37.5 .

H . rhamnoides 45, 15 22.5
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