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Response Characteristics of Locust Growth, Understory Vegetation and
Soil Moisture on Planting Density in Northern Shaanxi
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Abstract; In order to explore the impact of planting density on the locust growth, understory vegetation and
soil moisture on the Hilly-gullied Loess Plateau in northern Shaanxi, we observed and analyzed the locust
woodland planted around 2 000 with five different planting densities. The results show that: (1) in sunny
aspect, the average DBH, tree height and crown between different densities were significantly different(P
<C0.05). In shady aspect the average DBH and tree height in the density of 2 500 plants/hm?* were signifi-
cantly different from the another two lower densities. The average crown was significantly different from 1
670 plants/hm* while insignificantly from 2 000 plants/hm*(P>>0. 05). (2) Woodland soil moisture, cover
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of understory vegetation and species diversity were relatively higher under the density of 1 670 plants/hm?®.
(3) Soil moisture in 0~500 cm depth of locust woodland with each density was lower than that of stable
soil moisture (12%) in the study area. (4) In sunny aspect, soil moisture in 0~500 cm depth with density
of 3 330 plants/hm* was only 4. 5%, while the density of 830 plants/hm® reached 7. 8%, and the soil mois-
ture with density of 1 670 plants/hm? and 2 000 plants/hm?® was relatively higher in shady aspect, which
was 7. 5% ~8.2%. The study suggests that the initial planting density of locust should not be more than 1
670 plants/hm?* (spacing of 2 m>X 3 m) in the hilly-gullied loess area and thinning management should be
taken to adjust the stand density after entering the peak growth period in order to maintain the stability and
sustainability of locust plantation.

Key words: locust growth; response characteristics; understory vegetation; soil moisture; hilly-gullied
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o 1999 : 2mX1.5m I (3330 /
s R hm?), 2mX2m I (2500 /hm*),
, 2013 2mX2.5m Ml (2000 /hm?),
) 2 mX3m V(1670 /hm?), 3 m
2.67  hm?, \ X4 m V (830 /hm?).
o 10 mX10 m, 3 1mXlm
1.2 o 1,
2000 N N « — -
) . ) s N N o
N , 5 1.3
) 30 . , 0
, o 5 ~500 cm, 0~100 cm 10 cm , 100~
1

Table 1 The basic conditions of sampling plots

Planting density i} < so . ; Canopy Cover of Cover of
/ (plants « hm~2) Aspect Slope/ Altitude/m density/ % understory/ % litter/ %
Sunny 27 1292 50 5 50
Sunny 28 1314 50 7 75
830
Sunny 19 1375 70 32 98
Sunny 22 1446 55 32 60
Sunny 28 1328 45 31 30
Sunny 22 1292 50 6 40
Sunny 25 1374 55 28 15
Sunny 27 1315 50 12 40
Sunny 22 1 348 50 6 45
Shady 26 1298 45 50 40
1670
Shady 31 1364 40 3 25
Shady 27 1292 55 31 20
Shady 25 1314 10 43 20
Shady 21 1284 40 48 20
Shady 32 1365 65 2 25
Shady 30 1 340 45 22 35
Shady 22 1314 50 11 70
Shady 24 1377 35 22 40
2 000
Shady 26 1358 40 20 35
Shady 21 1414 35 53 50
Sunny 20 1369 60 10 30
Sunny 32 1397 50 3 10
Shady 26 1425 30 28 20
2 500
Shady 35 1312 35 18 30
Shady 26 1374 40 20 50
Shady 29 1425 45 20 20
Sunny 25 1373 60 3 70
Sunny 29 1345 70 3.5 40
3 330
Sunny 26 1308 75 2.5 60
Sunny 33 1400 60 7 35
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. 3 2500 /hm?® .
o 2 . 1670
Margalef . Shannon-Wiener /hm? , 2 000 /hm? ,
.Simpson . Pielou )
s (P<C0.05),
o : 2.1.2
Margalef (DH= ?_]\} ’
n 1670 /hm*
s
Shannon-Wiener (H)=—2>P;InP; , N . 3
=1 ,
Pielow  (J)=H/InS 2500 /hm® .
s o
1 3 =1—> P2
Simpson (D)=1 I_Z,IP, 2.2
1V= ( + + )/3 2.2.1
'S ( 3N , 830 /hm’
3 P i (Leymus secalinus) (<10%)
(N:/N)s 1V (Setaria viridis)
2 ( >10%)
C 3): 1670 /hm? .
2.1 , R
2.1.1 15 (Heteropappus altaicus)
C 2, 4 (Cynanchum auriculatum)
5.9~8.9m , ; 2500 /hm?
6.3~10.0 cm ’ 2.5~4.3 m (Erodium stephanianum )
; 3 6.5~7.4 m , ) ,
2
Table 2 Growth indexes of R. pseudoacacia under different planting densities
Aspect Planting density /(plants « hm ?) Height/m DBH/cm Crown width/m
830 8.9 a 10.0 a 2.5 ¢
1670 7.9 b 8.9b 3.2b
Sunny aspect 2 500 6.3 c 7.0 c 3.7 ab
3 330 5.9d 6.3d 4.3 a
1670 7.4 a 8.3 a 2.9 ¢
Shady aspect 2 000 6.8 ab 7.6 ab 3.2 ab
2 500 6.5 ¢ 6.4 ¢ 3.8 a
P<C0.05

Note: Different letters in the same column indicate significant differences at P<Z0. 05
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Table 3 Importance value of main species of understory under different planting densities

Aspect Planting density

; Species ance value/’
/(plants *» hm~?) Species (Importance value/ %)

830 S. viridis(72.7), E. stephanianum(30.6) , S. bungeana(28.5) .,
h C. squarrosa(26.8)
1670 L. secalinus(60.1), S. wviridis(48.9), E. stephanianum(23.6),
C. auriculatum(20. 8) . A. giraldii(14.8) , H. altaicus(14.4)
Sunny aspect
2 500 S. wviridis(95.9), L. secalinus(70.0), S. collina(25.9),
H. altaicus(10. 1)
3330 S. wviridis(77.7), L. secalinus(70.0), L. davurica(20.4),
H. altaicus(18.4), S. bungeana(17.9), S. collina(14. 8)
A. gmelinii(37.2), C. squarrosa(25.5), S. wviridis(22.7),
1670 S. bungeana(22.5), L. secalinus(19.0), H. altaicus(17.3),
I. sonchifolium(11.8), L. davurica(11.1)
L. secalinus(33.1), H. altaicus(32.2), P. scabiosifolia(31.3),
2 000 S. bungeana(30.6) , S. oleraceus(24.3), E. stephanianum(19.9),
Shady aspect I. sonchifolium(19.7), S. collina(15.1), S. wiridis(12. 1),
ady aspec P. sphondylodes(11.2)
L. secalinus(50.1), A. gmelinii(36. 1), P. sphondylodes(21.9),
2500 A. mongolica(20. 8), C. squarrosa(17.7), I. sonchifolium
J (16.2), S. oleraceus(13.6) , S. wiridis(13. 1), S. bungeana(11.9),
H. altaicus(11.2)
>10%

Note:Only the species with IV >>10% are listed

4

Table 4 Diversity indexes of understory under different planting densities

Planting density

Aspect /(plants » hm~?) Average cover/ % Margalef index Shannon-Wiener index  Pielow index Simpson index
830 17.2 a 2.16 b 1.50 b 0.6 a 0.79 a
1670 17.5 a 2.72 a 1.93 a 0.74 a 0.78 a
Sunny aspect 2 500 6.4 b 2.30 b 1.60 b 0.55a 0.78 a
3 300 4.5 b 2.03 b 1.59 b 0.66 a 0.69 a
1670 32.0 a 3.03 a 2.19 a 0.78 a 0.83 a
Shady aspect 2 000 29.9 a 3.64 a 2.49 a 0.84 a 0.89 a
2 500 21.3 b 2.58 b 1.90 b 0.71 a 0.77 a
, (Salsola collina) , o
o 2.2.2
R 1670 /hm?’ R 830 /hm?® 1
, >10% R 670 /hm?® ,
(Cleistogenes squarrosa ) . . (P<C0. 05, 4); 1 670 /hm?
(Lespedeza davurica) 8 , 2 , , 3330 /hm?
000  /hm? , >10% , 4. 5% ., Margalef
. . (Patrinia scabiosi folia) Shannon-Wiener 1670 /hm?
10 , 2 500 /hm? R R ,  Pielow
>10% R R Simpson (P
(Poa sphondylodes) (Artemisia mongoli- >0.05),
ca) 10 , , 1670 /hm? 2 000
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