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Response Characteristics of Locust Growth, Understory Vegetation and
Soil Moisture on Planting Density in Northern Shaanxi

WU Duoyang', JIAO Juying'***, YU Weijie* , XU Haiyan', CHEN Yixian®
(1 College of Forestry, Northwest A&.F University, Yangling, Shaanxi 712100, China;2 Institute of Soil and Water Conservation,
Northwest A&.F University, Yangling, Shaanxi 712100, China;3 Institute of Soil and Water Conservasion, CAS and Ministry of
Water Resources, Yangling,Shaanxi 712100, China)

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 arca. (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 mX 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

Loess Plateau
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RO RRATHE 2 m X 1.5 m BR# JF T (3 330 #k/
hm?) JBRATHE 2 m X2 m BI% % [ (2 500 #k/hm”),
PRATHE 2 m X 2.5 m BP%FE [ (2 000 #k/hm®) , BR4T
FE 2 mX3 m PSRV (1 670 #/hm?) . #4478 3 m
X4 m BV (830 #k/hm®) . #EHh K/NEE Ky
10 mX 10 m, B MM NRE 3411 mX1 m A
AT, HHEAREN LR 1, HENER
FETAR BB AR R B (AR — P8 R g — db )
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Table 1  The basic conditions of sampling plots
i i ot i L WEHHE R
Planting density Aspect Slohe/? Altitude/m Canopy Cover of Cover of
/ (plants » hm~?2) spee DIOPE ude/ density/ % understory/ % litter/ %
fH Sunny 27 1292 50 5 50
fH Sunny 28 1314 50 7 75
830
fH Sunny 19 1375 70 32 98
fH Sunny 22 1 446 55 32 60
fH Sunny 28 1328 45 31 30
fH Sunny 22 1292 50 6 40
fH Sunny 25 1374 55 28 15
fH Sunny 27 1 315 50 12 40
fH Sunny 22 1 348 50 6 45
B Shady 26 1298 45 50 40
1670
B Shady 31 1364 40 3 25
A Shady 27 1292 55 31 20
B Shady 25 1314 40 13 20
BH Shady 21 1284 40 48 20
A Shady 32 1 365 65 2 25
A Shady 30 1 340 45 22 35
B} Shady 22 1314 50 11 70
B} Shady 24 1377 35 22 40
2 000
Bl Shady 26 1358 40 20 35
Bl Shady 21 1414 35 53 50
fH Sunny 20 1 369 60 10 30
fH Sunny 32 1397 50 3 10
Bl Shady 26 1425 30 28 20
2 500
B Shady 35 1312 35 18 30
Bl Shady 26 1374 40 20 50
Bl Shady 29 1425 45 20 20
BH Sunny 25 1373 60 3 70
fH Sunny 29 1 345 70 3.5 40
3 330
fH Sunny 26 1 308 75 2.5 60
fH Sunny 33 1400 60 7 35
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500 cm [A]B% 20 cm SRAEECEEDREMBEG N 3 A, R ZELCFRIARALE 6. 4~8. 3 cm. P BIE IR 2. 9~
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SRR AE B 2 Fb 22 4 1 L O 3 SRR AR T B A
MEEAE . BAARAXIT .

S—1

b % N
Margalef #§%%(D") TN

Shannon-Wiener 84 (H) = —_iPilnPi
Pielow #8%%(J)=H/InS
Simpson ?E%&(D):l—épiz
IV= (X} 55 B + FH X 2 B 4 AH X300 ) /3
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2.1 RIBHARERKITHEZE B

2.1.1 AREHBEZEREERRKRE 15 F4 A0
BRI BRAROR 2R RO DU TE 25 5 (R 2) BRIk 4 F
HE IR = AR 5. 9~8.9 m Z (], F- ¥
2FE 6.3~10.0 cm Z[a] , FHHEIFAE 2. 5~4.3 m
Z 085 B3 3 A% BEMOR RS 7E 6.5~7.4 m

3.8 m ZI], A5 AR R R O, 2 A 1) AR T
YAz P o AP 20 R 2 B R AR . AL T B
1 2% 9 () - Y vy P S M AR AP TE B T
Y i Bk 1 2 500 #&/hm® Hl 3 330 #k/hm® #) 22 5+
AR FA B R4y 22 S B 2 (P<<0. 05) 5 (13
3 Ml EETA) 2 500 Bk /hm® (47 248 5 L o7 24 g 42 G
FART 2 DR AR B R 2 e T 1670
FR/hm® M40 2 000 #k/hm” 22 53K 82, A4~
AR 25 B2 ] V- W) i B 2 i 42 22 S R 8 3 L T 2 Ol
i 22 5 1 3% (P<<0. 05).,

2.1.2 HHEZEEAEEERBERKRKRTE AHFE
JEE AN [R) 35 1oy 00 RRAARAR A RAEAE — E 22 5 ARAE
JEAE 1 670 #k/hm® I, BH 3 400 #8 Ak K A= K 4 7 B
B, -t R 2 B A - 28 S R A v T I Y
JETE 2 500 Bk /hm® B, P A 35 1] 300 A1 2 B L
Y15t i B2V P4 M A T o 2% S

2.2 MTEH I A E K E R R

22,1 AEHREZEMRTUMHEEZE AEHIEL
MR BR T BECh 830 #k/hm® Y ) #R AR T
(Leymus secalinus) T ZAHKAL (<1020 4b, A%
BEMR T M B B (Setaria viridis) i 500 EAH Y
e ELOC S AL B 52, 2 AR T B O 35 il s JL A W b
(FEAH>1070) (AR MR % N —E R
(£ 3): %R 1 670 #&/hm” B, AT I B &
oy R wE SRRy E R AR IR HEREA P A= L
BT JR Ze i)t 46 ( Hetero pap pus altaicus ) %5 224 B
AL KA {2 1 (Cynanchum auriculatum ) | 28 18 %5
HHEA M B EALT 2 500 Bk /hm® B, 24 4E A 4
£ )L (Erodium stephanianum) TR T 5 5 5
FIR) A T R v I R LR R R T R

R2 AAHEAARAREZETHRERAKRHEEZELEKER
Table 2 Growth indexes of R. pseudoacacia under different planting densities
. . F A S B e Jg 2 7
iy Aspect Planting density /(plants « hm™?%) Height/m DBH/cm Crown width/m
830 8.9 a 10.0 a 2.5 ¢
C C
W 1670 7.9 b 8.9b 3.2 b
Sunny aspect 2 500 6.3 ¢ 7.0 ¢ 3.7 ab
3 330 5.9d 6.3 d 1.3 a
1670 7.4 a 8.3 a 2.9¢
¥ 5k .
Shady aspect 2 000 6.8 ab 7.6 ab 3.2 ab
2 500 6.5 ¢ 6.4 c 3.8 a

T« RSB J5 AR AN TR 7 B3R R 7 P<<0. 05 K 25 57 B 3%

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
A % B
B W) Aspect Planting density S %ﬂ‘(i%fﬁ)l Y
/(plants + hm—2) Species (Importance value/ %)
830 MRS, viridis(72.7) g4 LT E. stephanianum(30. 6) , KT2H S, bungeana(28.5) , bk
) [ f¥ C. squarrosa(26.8)
1670 it L. secalinus(60. 1) SRR S. wviridis(48.9) M4 L E. stephanianum(23. 6) , 4+ fz
IH 35 W C. auriculatum(20.8) .28 A, giraldii(14. 8) P JRZEM LI H. altaicus(14.4)
Sunny aspect
2 500 RIS, viridis(95.9) JHiHE L. secalinus(70.0) JEEXK S. collina(25.9) , Fi] /R Z& fy id: 16
: H. altaicus(10.1)
3330 MBI S, viridis(77.7) 3L L. secalinus(70.0) i85 B A F L. davurica(20. 4) , ff /R
2 T H. altaicus(18.4) , K 5% S, /)un;.,mna(l7 D FEEBIK S, collina(14.8)
RIS A, gmelinii(37. 2) JBEFa T 5 C. squarrosa(25.5) B S, viridis(22.7) , K= H
1670 S. bungeana(22.5), ﬁfﬁEL secalinus(19.0) , Pl /R M WA H. altaicus(17. 3) , 2575 3
F 1. sonchifolium(11.8) ik ¥R+ L. davurica(11.1)
i L. secalinus(33. 1) Pl JRZEM AL H. altaicus(32.2) ,J4# P. scabiosi folia(31.3) &
B B 2 000 PE S, bungeana(30.6) , P73 S, oleraceus(24.3) g4 )L E. stephanianum(19. 9) ,
Shady aspect KWL 1. sonchi folium(19.7) JEFK S, collina(15. 1) MR E S, wviridis(12. 1), il Jii
b y asp FBR P. sphondylodes(11. 2)
M5 L. secalinus(50. 1) Bk E A, gmelinii (36, 1) 6 i L 2OR P. sphondylodes(21.9) .,
2 500 S A, mongolica(20. 8) BT 5 C. squarrosa(17.7) .3 %.*_.Ldjéml sonchi folium
° (16.2), 973 S, oleraceus(13.6) JJRHE S, wiridis(13. 1), KH S, bungeana(11.9),
il R #E Gk AL H. altaicus(11.2)

TE AR HB) A > 10 % 1 W) Fh
Note:Only the species with IV >10% are listed

T4 AEAFERAARFZEZFENREARTEEY S EEHIEH
Table 4 Diversity indexes of understory under different planting densities
i gy R - 2 g ) o N oy A1) . Y s
TG AL 14 ) R SRR R WSIEREE (RS
Planting density o - . ; . : ; . !
Aspect T Average cover/ % Margalef index Shannon-Wiener index  Pielow index Simpson index
/(plants «+ hm~?)
830 17.2 a 2.16 b 1.50 b 0.6 a 0.79 a
7 C
W 1670 17.5 a 2.72 a 1.93 a 0.74 a 0.78 a
Sunny aspect 2 500 6.4b 2.30 b 1.60 b 0.55a 0.78 a
3 300 4.5b 2.03b 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
i
B3 2 000 29.9 a 3.64 a 2.49 a 0.84 a 0.89 a
Shady aspect
2 500 21.3 b 2.58 b 1.90 b 0.71 a 0.77 a

SR B, — 8 A AR S 58 (Salsola collina ) % W
o 6 —E HL

TERA S, X T AE % R 1 670 #k/hm’ EI’WH‘
g3 H A > 102 AR T W R BRFF S LB e
L AN VNN E L Wi 5 ?
(Lespedeza davurica) %% 8 friy fh, % 4 %5 )8 Ry 2
000 #k/hm* (R4 T ZAE > 10 %6 (1 AR T ) Rl AT 46t
M BA] IR #E Uk AR W (Patrinia scabiosi folia) .
WA 10 P Fl, A2 % B 2 500 #&/hm® By AR 4)
B {E > 10 20 (14 1) B A 005 L BRAT G L BE BT LR
(Poa sphondylodes) . 5 1t & (Artemisia mongoli-
ca) 5 10 gy, Lt I R R AT i S A

(Cleistogenes squarrosa ) .

THEYRM KT IE L & BRI EREE.
2.2.2 AAHBEEEMRTERSZERYTHSHEN

e PR3 ARTT 0 R Y S 2 55 8 7 830 & /hm® il 1
670 Bk /hm® BFAE XS, G T O R R AR
(P<C0. 05,3 4); AR % B i 1 670 #/hm’
b, A B T2 25 B T BRI R, AE % B0 3 330 K /hm?
ALK R A B 55 B AR 4. 5%, Margalef 48§ 501
Shannon-Wiener F§ 807 E H 1 670 #/hm?* B} %
s H5 H R A bRy 9 B 2% 3 1 % L T Pielow 45 4k
F1 Simpson $i§ BLE A [6] 4% 48 2% i 8] 18 3% 2% = (P
>0.05),

TE B3 Wy R R -3 52 A 1 670 Bk /hm il 2 000
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Fig. 1 Soil moisture vertical distribution of sampling plots with different planting densities of R. psendoacacia
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Fig. 2 Soil moisture vertical distribution of sampling plots under different aspects with the same planting

density of R. pseudoacacia

PR/hm® B f 55, 3% 5 T 2 500 #k/hm® 4k 53 (P
<0.05) , Margalef § % #l Shannon-Wiener 3§ % 7¢
BRE 2 000 #k/hm® B . HO 5 H B % H 2 7 B
# ,Pielow $5 4 M1 Simpson 8 $7E A [6) £ 45 % B 1]
MR EES.

2.3 HRith 1 3ok o 3t R AE B E A I L

2.3.1 AEAHBEZERMNEKIELTESKE HT
MR AR XF 7K 43 T8 6 08 AN 7] o AN [R] A5 A8 25 B ofll A Ak
A EOK BAFTE— € 25 7 . A AR 2 B AR 0~
500 em 3P 3 E K B K T X+ SRR E IR
JEQ1200 . B 1A, BE S MR AR - B
K 5 R % B 2 1) A7 AR B Y AR 0GB R R
B IS KEBAL, 0~500 cm + 2 HIEFYE
KR K830 Bk /hm” (7. 82%)>1 670 #k/hm’
(6.51%)>>2 500 #/hm* (5. 24%) >3 300 #/hm?
(4.52%) . Horpr M2 B 3 300 A% /hm* 1) il #2
Ml A T R AL B R L 7E 0~380 em 4 R
T KR AR AR T ZE R (50,380 em L

A IEE KRR AL TRAR A B L R R
5.94% , B P ZE IR A % O 2 500 #k/hm?
Fk b L - 98 5 I R B ) T I % 48 K {H 7
0~220 cm 5 & K8 A 4.33% AR T I8 20
AL S 1 670 Bk /hm® Fl 830 #k/hm® [ bk &
JKEAE 0~60 cm Ji [ P [, (H 4G 200 T4 25
MR 60 cm LR FEAR G218 38 0, S 2 3 7K = 4
N 6.55% M 7.49% . BAMESE M L 3 o BE AR
i 0~ 500 em P& AKEEXHH:2 000 #k/hm’
(8.17%)>>1 670 #/hm’ (7. 55%) >2 500 #/hm’
(6.06%), Horfr deMi% A 2 000 #/hm* 1) fi] 42
Mt 4K 53 7E 0~120 em FRERH L 120 cm LT
BT 452 LK R A TR SRR %R
2 500 ¥k/hm® A fIBE AR ML £ 38K 53 7F 0~80 cm F
Bt . HAE 40~80 cm Yl B T 4 2538 ¥, 80 em
PLR K 3 & B IF 06 TH s A A 2% B 1 670 4k /hm”
F14 S0 B P . B 7K 23 AE 0~100 em [A]BE T F& AR X R
LSRR 5. 66 %0, BT M R L 100 em LU
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K AT BT I 5 R 18 B 0 B T3 oK
iEF) 6.25%,

2.3.2 HEAZEAREEREAMTIESKSE
M, 3 T K R BR T 3% % B R A A, 3 1) A 2 5 e
R Z —, by o, A 4 8 A A Hb 52 bR 37 b i B0 (3R
1) AT 19 o R ) 248 A 2 T 39 1) o JEL 14 5% i) ([
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