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Effects of different cropping densities on the habitat of artificial Caragana

intermedia in desert steppe
JIA Xiyang', ZHOU Jingjing', SU Tingting', ZHOU Yao', CHEN Jiabao', MA Hongbin"*>* k MA Jingli',
WANG Xiaofang'

1 College of Agriculture , Ningxia University , Yinchuan 750021, China
2 State Key Laboratory Breeding Base of Land Degradation and Ecological Restoration of Northwest China ,Ningxia University , Yinchuan 750021, China

Abstract; The reasonable stubble is of great significance to the renewal, rejuvenation and scientific utilization of Caragana
intermedia. Taking 6 m belt of Ningxia desert steppe from the artificial Caragana intermedia forest steppe as the research
object, we studied the effects of the vegetation traits, soil physical and chemical properties, air temperature, wind speed
and soil wind erosion which caused by five different management practices of stubble spacing, such as all stubble (QP),
stubble two belts with one belt no stubble ( G1P2), stubble one belt with one belt no stubble (G1P1), stubble one belt
with two belts no stubble (G2P1), no stubble ( WP). The results showed that (1) the total number, density, height and
above-ground biomass of forest vegetation were the highest under G2P1, while the species richness and diversity index were
higher in G1P1 and G2P1. (2) The soil bulk density of 0—40 cm is lower with G1P1 and G2P1, but the mechanical
composition had no obviously change under different treatments. The soil organic matter, available potassium, total nitrogen

and available nitrogen were the highest in G2P1, but available phosphorus was the highest in G1P1. From April to
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November, the average soil water content was higher in G2P1 with 8.33% , while it was the lowest in G1P2 and WP. The
moisture of WP had the largest vertical coefficient of variation. (3) There was no significant difference in average
temperature and wind speed between forests under each treatment ( P>0.05). The amount of wind erosion was higher with
QP, G1P2 and WP, but it was smaller in G1P1 and G2P1. The study suggests that the appropriate density of stubble can
improve the habitat of artificial Caragana intermedia. G2P1 method can be adopted when the artificial Caragana intermedia

forest in Ningxia desert steppe was cuitting.

Key Words: Caragana intermedia; stubble density; interforest habitat; wind erosion; desert steppe
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Table 1 Composition of plant life forms in the forests of C. intermedia forests under different cropping densities

- A Half-shrub ZAFH R Perennial herb —AFAFAR Annual herh

3 Mewa s i o e s TR g gy EEERLE

Treatment number of Number Species Im:)(;njm Number of Species Im:)(;njm Number of Species Imptirtjnt
species/Fll of species/Fl  ratio/% mt?oj% species/Fl ratio/% rat?;l’% species/Fll  ratio/% ravjol;%

QP 2 3 13.63 40.25 14 63.64 47.36 5 273 12.39

G1P2 20 3 15.00 29.27 13 65.00 48.03 4 20.00 22.70

GIPI 24 3 12.50 34.14 16 66.67 45.82 5 20.83 20.04

G2P1 25 3 12.00 29.37 16 64.00 42.44 6 24.00 28.19

WP 21 4 19.05 29.39 13 61.90 51.72 4 19.05 18.89

OP: 2#F4 All stubble; G1P2; Fi—5 F-#:F54s Stubble two belts with one belt no stubble; G1P1; Ff—4 -2 —# Stubble one belt with one belt no stubble;

G2P1.; F@PIH F-#—7 Stubble one belt with two belts no stubble; WP, A7 No stubble

2.1.2 HEYIREHERHE

e 2 T, SR [ 5 FhoP- b BRI Bl 55 5 L3 RIS 5] e 5025 S5 R 1 3 (P>0.05) o ARIEIAE B
BRI E A DL G2P1 B E 5 (P<0.05) , G1P1 FE L %5 B A b AR B E AR T G2P1 . G1P2 FiI
QP , WP /& B F (L T H AL ¥ (P<0.05) . ARIBIFEYHETE DD & & B 4L L QP G1P1 G2P1 %5 G1P1 |
G2P1 F1 WP ZHEPEHR B 25 T QP Fl G1P2(P<0.05)
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R2 FEFHEZETIHERWEE BRI

Table 2 Characteristics of plant communities in C. infermedia forests under different cropping densities

= Mo bR - . ,

. WP N a TR w23 ZHENE s
Ab 3 i Ji . =iy Above . . o L
Treatment C /o Density/ Heieht/ eround biomass/ Richness Dominance Diversity Uniformity

reatmen overage/ % eight/cm ss
8 (kk/m?) & ) (Ma) () (H") )
(g/m)

QP 58.00+£3.79a  208.00+£6.56bc  7.75+0.11c 88.05+6.54b 2.37+0.05a 0.13+0.01a 2.46+0.02b 0.96+0.01b
G1P2 64.67+4.33a  242.33+£20.27b  7.63+0.02¢ 77.53+3.79bc 1.81+0.07¢ 0.13+0.01a 2.43+0.03b 0.97+0.02ab
G1P1 56.00+3.21a  138.00+3.61d 8.69+0.37b 60.13+3.75d 2.14+0.12ab 0.12+0.01a 2.56+0.04a 1.03+0.00a
G2P1 60.33+2.67a  323.67+5.93a  10.36+0.15a  105.54+4.57a 2.39+0.03a 0.12+0.01a 2.56+0.03a 0.97+0.02ab
wp 62.67+4.41a 176.67+18.66cd  6.06+0.17d 68.60+3.76cd  1.94+0.15bc 0.11+0.00a 2.60+0.02a 0.98+0.03ab

B N BE bR R 22 | [RIBIAR [R] F- R R 22 53 3% (P<0.05)

2.2 AN[RVEEEEAE JE bR ] A B AR Ak
2.2.1 MU S AIA E

BMORE (£ 3) , S0 FME] 0—40 cm LIEXDIAIED & S m, A T 74.79%—78.34% Z 1], 4 TO K kL,
0—40 cm +HEBYRL S ELL GIP1 fiz &, G1P2 Fl G2P1 Ak ( P<0.05) ; 40Hb & & G1P2 .G1P1 Fl WP # &, QP
1 G2P1 8K (P<0.05) ; Hbki & & QP .G1P2 H1 G2P1 WA s, G1P1 1y h ki & B Al (P<0.05 ) s MR &
L G2P1 #5 (P<0.05) , 0—40 em HIEFBEEIH QP =~G1P2=WP>GIP1=~G2P1(P<0.05) , & 2 %1,
Bifi 1= 2 B INR (0—40 cm) |5 FF-2E QLB - S0k & 24 S ka3 i 4 b b 3 8 4 A S (P<0.05) 5
FHAD R A0 I E A AR - TC W R (P>0.05)

R3 TRTEZETIEMNELENHARE LRERE

Table 3 Soil mechanical composition and soil bulk density of C. intermedia forest under different cropping densities

e FIEHIALH AL Soil mechanical composition/% R
Treatment Ak big A AL SE¥% bk A Bulk density
(<2 pm) (2—50 pm) (50—250 pm)  (250—500 wm)  (500—2000 pm) /(g/em?)

QP 0 13.19+0.39¢ 74.79+0.29h 10.55+0.70a 1.48+0.06b 1.62+0.01a
G1P2 0 11.12+0.08d 78.34+0.56a 8.78+0.59b 1.76+0.07b 1.65+0.02a
GIP1 0 15.59+0.22a 78.33+0.26a 5.64+0.16d 0.44+0.05¢ 1.53+0.03b
G2P1 0 11.15+0.12d 75.90+0.59h 9.57+0.35ab 3.38+0.44a 1.56+0.02b
A\ 0 14.30+0.23b 77.88+0.14a 7.14+0.21¢ 0.68+0.01¢ 1.63+£0.02a

[FIZ AR R B4R 22 57 8.3 (P<0.05)

222 +HOKS

2018 4F 4—11 A, A[E H A [F A FT | 4 38 7K 5378 B /K AR 8 5 #E 52 ) T 2246 IS AR ], Herb QP
G1P2 .G1P1 Fl WP Ab 3 35 /K 2 Bl T 0 i AR (L R AL SR — 35 (18] 3) , R AR T - R AR -TH = ka3 ( P<
0.05) ;G2P1 T4 /K it BAEAE A Gy A k) 3 4—5 H ,6—8 A F19—11 A% R AEE(P>0.05), H
F AT 4—5 H ,G2P1 HIES /KR REE T QP .G1P2 Fl WP(P<0.05) ;6—8 H ,QP .GIP1 1 G2P1 &7k &
BEET G1P2 il WP(P<0.05) ;9—11 A ,#5A4bHia] + 3 Sk m 2R AR E (P>0.05) , 4—11 A A5
BN G2P1 AbFE 438 5K it fe i , 14 81 8.33% ,G1P2 I WP ARG,

R4 ARFEZE THTEWRKE 0—180 cm TEXSER/ %

Table 4 Differences in soil moisture between 0 and 180 cm in the forests of C. intermedia forests under different cropping densities

b7 4—5H 6—8 H 9—11 1 4—11 H
Treatment April—May June—August September—November April—November
Qp 8.18+0.20b 7.39+0.24a 6.88+0.86a 7.40+0.35ab
G1P2 7.93+0.18b 6.35+£0.25b 6.45+0.82a 6.78+0.35b
G1P1 8.38+0.19ab 7.77+0.26a 6.92+0.92a 7.60+0.37ab
G2P1 8.94+0.23a 7.72+0.25a 8.53+0.82a 8.33+0.33a
wp 7.86+0.16b 5.84+0.35b 7.43+0.85a 6.94+0.40b

[RIFAS ] 7 B e 7 22 57 B 3 ( P<0.05)
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Fig.2 Vertical changes of soil mechanical composition and soil bulk density in C. intermedia forests under different cropping densities

[F]— b BN [7) 2 B 36 7R 25 55 . 3 ( P<0.05)

REG N 0—180 em +HEF /KB TR H AN E 4 s, th B R0, BE 4 2R BE B, WP+ 328K
T S S BN - D R A 7E 0—20 em AbHR R, 160—180 em AR AR ; G1P2 5 B AR AL #a 34 (Jeis e
B FE 120—140 cm AbFAR; G1P1 AbFH B S T RE#E S FE 140—160 em AbA; G2P1 485 /K it i 54
b, 75 20—40 em AbIRAIK, 140—160 em feiy ; WP HIEEI/KE S G1P2 IE4F AR,

BIKKTE (K 4) , A BOK >3 1728 5 2B NT 10% , WP K 4338 1728 5 R AR T HAd AN 28 | Bt + )2 %
FERIBG I, &AL BT /K oy e BRS¢ RS TC U] AR R, Horb, G1P2 (WP 7E 0—20 cm 4b  G1P1 7 100—
120 em 4t G2P1 7 140—160 cm 477 55 REI B /)N, 43908 0.25% .0.10% ,0.13% F1 0.57% ., QP 7E 60—80
em F1120—140 cm 287 R EUR/N, 7 0.15%,

223 HHERS

0—40 em TIEFRIF S ERVI (L 5) ,5 P, AHLURAHAF A2 G2P1>G1P2>QP .GIPI>WP, 2K
5 G2P1>GIP2 WP>GIP1>QP , A A & G2P1>G1P2>G1P1>QP WP, #A#E 5 GIP1>G2P1>GIP2>WP>QP
(P<0.05) , BVAKE (B 5) , £ A0 PEEHE H1 7 it bl )2 A IR 34 52 8 R 35 i HLE 4 RO R A &
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Fig.4 Vertical variation and coefficient of variation of soil moisture in the forests of C. intermedia forests under different cropping densities

R5 FARFEZETHEARELERSSE

Table 5 Soil nutrient content of C. intermedia forests under different cropping densities

b AHLBT g HAA T LR
Treatment Soil organic matter/ Total soil nitrogen/ Available nitrogen / Available phosphorus/ Available potassium/
(g/kg) (gkg) (mg/kg) (mg/kg) (mg/kg)
QP 4.33+0.01c 0.50+0.01d 12.06+0.05d 5.92+0.01e 55.96+0.74¢
G1P2 5.39+0.01b 0.62+0.02b 16.85+0.10b 7.09+0.07¢ 65.38+0.38b
G1P1 4.41£0.02¢ 0.54+0.01c¢ 13.81+0.09¢ 7.82+0.08a 55.50+0.50¢
G2P1 6.12+0.05a 0.81+0.02a 19.40+0.30a 7.50+0.01b 70.00+0.75a
wpP 3.49+0.02d 0.61+0.01b 12.18+0.13d 6.42+0.11d 48.25+0.00d

[RIZIAS [F] 7B 2 7 22 5 i 3 ( P<0.05)

Kb a2 (K 6) ,1 H,G1P1 A1 G2P1 H BN B S , H =35 AU it i 3% K T Hi4y 3 ik (P<
0.05) ;4 AFI5 H,QP . G1P2 Fl WP 4 Wit 4 G2P1 Fkia) XUk % 5 T QP .G1P2 Hil WP (P<0.05) ;
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Fig.5 Vertical variation of soil nutrient contents in C. intermedia forests under different cropping densities

[F]— b BN [R] -] 378 25 7 1 3 (P<0.05)

9 H Bk GIP1 XRG4, FoAth Ak BRI Sk il B %2, G1P1 KUl i 2 2% KT QP Fil WP (P<0.05) ;10 H,
G1P1 1 WP H3 BRIC i 88 52 11 36l A A B4 UL, WP XU i 8 2%/ F QP .G1P2 .G2P1( P<0.05)

5 FfePAEAL FRAE RS IO (1 6)  ARIAE 340 P34 X 22 5 AR 135 (P>0.05) 5 BVARFE , AUl &
LL QP .GIP2 1 WP %55, G1P1 .G2P1 &/In, GIP1 1 G2P1 Kb M 30 XA, 8 s Ak 3L SRy e

3 itig

Gt ZARRY RS B, T B R U A | AL P R N A B W] G, AR AR IR AL T
B2 —SERFFE R B AT RE R (RIE Y (% ) AR, LAtk | b SRR W S A Ak A AR L
TR TR ) A I RRAE 2 L ARBIRIE RS (WP ) AR W AR EOR A R Bl 1 , 4T (QP) S5
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HEA T B LU ik 40.25% , U] QP = WP ARBER | BRIBIAE BE TREME X 5 AR AT AR LR I B4
JEAT S AR AR A A KRN 06 ) BT | AN T 2 2 - A 20 B I o AT A 2 o B o b A=)
R ZREVER N 3 W P (G2P 1) BRIBI 4R S — 4 A B AR i B o 1 L 0K T Al Ak 2
35 H R R A O L BRSPS P A (LA RN 3 X T R P
FEJG I AR (3 4F ) BB BB A A Rtk — 25T

AU B S SR AECAR B B0 SRR IR 7, S e J 3R A B 1 3 XU, 240 DR WO | DR AR
RU L RBETE S FloF AR AR 0—40 em LIERPRL T RETE 11.15%—15.59% Z[], 1X 5 #7324 BT Y
IRAVD B S AR T oRRE e ] B B BUSHEAR —BC R P (G2P 1) AR i1
SR S AR RE A B 7™ B A 0 SR P 3 3 R ey /K g 1 AR AR DL ) e
WIS R G2P1 e ML ZURIA N 5 B e T b i o T 0 U] e 5 b LA A R A
Ge— (A HLR TR IR SE R L3R

K 3T R DR A K R B R PR A S AP RE R B o A 2% R K IR BB 5
BL PSS AR A ons ORI R S5 L AR BOF A MO IR (200—400 om) 13K M1
MR A I AR 2 £ HE(0—200 em) KA AT AEAR XS S/ BRSSP #E 2 BE R M 4 50K 4y
AL, BRIV (G2P 1) KRBT WRIVRE A LA S5 A A SA Oy 3, vy O AR 1 JEE e i L e 1 0 2 vy i
JERIZEREVE I AR T WU T T A B Rk 4, BT ARG T 1R] Y 4—11 F 335 /K 5 LA G2P1 Ak JiL A
o [, P2 (QP) JEtr Ak B AR YA — e I AR o 0D T SRR Z K o0 BT FE , B LAFERE A
IS S K IR = Y o B T REPIAT (G1P2) R 2E (WP ) A3 ARIRIRE 4 35 B T i A b 3%
T, MR AR A S5 , b 2SRRI , B P A B A SRR AR TR, AT ARR AR Kk A R
TR XIRJZ U 8 FR43 RK G362 B, JE X 3K A3 o W | I AR #5471 0—180 em
KT HEIN 2 AR S T A 2% A X AR IR B - S ), 3 X AR B AL AR R R AE 40 em DAL+
JZ AR 40 em LAF HIEVIR A BEATHEST , X b A7 5 T4 5 i — A2 s

AMFE T, U A S bR XS R (AR S TE A DG OG R ) 2P 2E (QP ) Jm AR T AU i, XUkt
SIBIEY —HP—A (GIPL) FIFRPIAF—H (G2P1) b R MR KU A, B KB, T HAL =
ANAEER BRI R B P BE Y R A XU R SR I U0 A4 i, XUk i s

ERETTEAE AT WL A AR BN -2 2308 AR B 75 ) b 28 B — | 2 RE A B v B R i
REAER ABL DR T AL, 1 SR BRA VIR AR 2 | 3t 32 AU 45 385 " A9~ E 5 BE (TR BE ) A3 M) T 2 R A
R BRI RTBD) AR R3S . AR (2 DRALER S8 6 2% 18 B SA T BOE B RE I 6 m 17 [N TAY 2%
ARUAR -5 —17 (G2P1) BN TEHL, 2 B WL R R, 18 SCH P 1 4 i AU K Y 6 m 7 [R] BN T AT
AT T AL ST, 5 i Al i — 250 L b Rb AR s BT 2% ARG 1 78 BE b AT F 5, LA {8 5 4 1 A
S AT A BRI SR SR BRI

4 it

(1) FEBEELJE 6 m ity (BN TAY S MOFFE 5 PRIBAE G R 2 | o B N 2B DL G2P 1 e, )
Pl & R BOR Z REMEE L GIPT G2P1 #55,

(2)G1P1 G2P1 Ab¥EF 0—40 em 4845 8 b FREAR; LIEA VLT  BEACH | 2 A B8R TE G2P1 Wik
L ERBETE GIP1 Ab PR 5 ;4—11 H HHEFE S KELL G2P1 #5153 8.33%,G1P2 Fil WP 1K,

(3) £ AL HE R AR A1 34 AR AR TG i 28 22 5 KU i 2L QP . G1P2 A1 WP 45/, GIP1 5 G2P1 /N, %5
EOFRETEARIAAE AR AL BF ST T B R B R 6 m A A] N AT 2 AR R s AT SR BB 1R A S A — A
I,
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