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Abstract

Objective: Reclaimed land used for orchard replanting faces problems such as high soil gravel
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content and insufficient fertility. Studying the effect of green manure planting on improving soil
moisture characteristics after reclamation can provide theoretical basis and technical support for
efficient soil moisture management and soil fertility improvement in orchards after reclamation in
the Guanzhong Plain. Methods: Yangling soil was used as the experimental subject, with gravel
content divided into four levels: 5%, 10%, 20%, and 30%. Three green manure treatments were set
up: clean cultivation control (CK), hairy vetch planting (HV), and ryegrass planting (RG), using a ran-
domized block design with three replicates. Bulk density, porosity, saturated hydraulic conductivity,
water characteristic curve, field capacity, and saturated water content were measured. Statistical
analysis was used to clarify the differences between different treatments and the green manure im-
provement mechanism. Results: Increased gravel content led to higher soil bulk density, increased
total porosity, and increased saturated hydraulic conductivity, but decreased field capacity and sat-
urated water content. Compared with the control (CK), both the HV and RG treatments significantly
improved soil physical properties and water characteristics. Among the two green manures, hairy
vetch showed a significantly better overall improvement effect on soil structure and water charac-
teristics than ryegrass. Conclusion: Increased gravel content has a certain impact on the soil water
characteristics of Yangling hilly soil. Both hairy vetch and ryegrass can effectively repair the soil
water characteristics after remediation, with hairy vetch showing a better improvement effect. It
can be used as a priority green manure variety for apple orchards in Yangling District and similar
areas after remediation, combined with plowing and incorporating into the field during the peak
flowering period to achieve efficient soil water utilization and sustainable orchard production.
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REGAEAL T B2 PG W52 [X A Bl SR P L RV G135 S HB(34°18'N, 108°02'E)iEAT, 1% X 8k J&8 T HE I 5 2 i i)
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P E 7~9 B, BEERAONE . IR RUR L i R R 1, R AR A M B R R 2.

Table 1. Soil particle composition

= 1. Bt HIRAFURIE AR

Zhi ki kL e
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<0.002 0.002~0.02 0.02~2 LA
HE 25% 42% 33% W iiE -+

Table 2. Basic physical and chemical properties of soil

2. TIRAVEARIBLME R

VR £ AT sl AHUTE HE pH
>~ g/kg g/kg g/kg g/kg g/cm’ (1:1 7Kk th)
0.85 0.58 20.3 9.3 1.35 8.6

R REEE 4 FIARRKFRIBRASE: 5%, 10%, 20%AF 30%, LARFHHIBRESHGT. Bhoa
FIfE 2~20mm 2 [0], 5%)Z20cm LIEFRMEEE, R EFHEITECK). BHFE FREMEY). BEEH
HERG)=MFE T2, J6 12 Fpabs ., RABIIX A G, Hd, 1) ERCK) A L E B EA M HE
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SEAE, SRAERNSBHE L, EHNERAE, AHEATMAVE. 2) BrE TAEMEVY): T 2024 FRKE
FEFEMH T A >95%, KHE >85%), fMEN 22.5kg/hm?, KRAFKRE TN, 178 30cm,
FHEREE 2~3 cm; 2025 SEEEAEIAGS AR A, KB HE FAEEREEE, BEFREN 15~20cm. 3) &
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KH Excel AT B B3 512055 K H SPSS 16.0 BAFHEAT G853 M, XA IR Ab 2 ] i F A it A7 52 A
R ETHT(ANOVA), KA LSD 53T 2 B (P < 0.05).
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HARGEN, D i R b A i A 2R A R, 7 I R A R R

SALBREE SR RIS, R Z I EAN R, HREA SR 30%0M Y 5%1%ERE
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TR 047 cmem?, 30%ALFE FFER 0.32 cm¥/em®s Fiih b, 5%5 10%4F TR EZE R, 1M 20%F1 30%/4
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Table 3. Basic physical and chemical properties of soil in different gravel contents

3. TEERA S ENDREARYIRMER

[YEICy i A SEINY;3 BEILEE FEBESLBE
(%) (g/em?) (%) (%) (%)
5 1.32+£0.03a 48.6 +£3.2a 38.2+0.9a 10.4+0.5a
10 1.35+0.04a 453 £2.0ab 35.1+£0.8ab 102 +0.4a
20 1.43 £0.07b 478 +3.1a 37.5+0.8ab 10.3+0.4a
30 1.46 £ 0.04b 44.2 +2.9bc 34.3+0.7bc 9.9+0.3b
H: FASAR/NSFRRRZEREEP<0.05), TH.
Table 4. Soil water properties in different gravel contents
F 4. TETRASENTRKIHFE
R A k% HA K A H R
(%) (cm/d) (cm¥/cm?) (cm¥/cm?) (cm’/cm?®)
5 0.48 £ 0.05a 0.47 £0.03a 0.38 £0.05a 0.12+0.02a
10 0.54 £ 0.08b 0.44 £ 0.07ab 0.35+0.08a 0.10 = 0.04ab
20 3.57+0.35¢ 0.39+0.10b 0.31£0.03b 0.08 = 0.02bc
30 9.46 = 1.04d 0.32£0.11¢c 0.28 £0.07b 0.07 £0.03¢

ERETNI S, WA & BRI 28 D T M K TR s AT SR B BT, TR K
IR R KR M TS S /K B 2 PR s XA AR 32 A A T RR A ] 358 L B 45 4 S A0k A AR ) 5 AR
RONL o AESEBRAO A BUK 7 & B R, 2R & Bl I 10%~20%0, 75 Re ) SGE -3 RF K RE /1 1) B
IR AN IBHE 3R] E T K77 70 R XA o
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XTI (CK) M PR AIS 1 LI H (SRR LT 2%~5%), FE8Em 7B fLIRE (GRS 2%~8%), 15t B4k it A B
Tl IR . W INERAAEGE 5) SR, SRAEXHEA SRR AL 3 75 0% 10%FFA
GET, SR RHEBRAFKEEEEGIEL); £ 20%FM 30%4 58T, SR 525
= SR MHV M RG 7373 L CK $2 5 22%F1 14%LL 1) XFhE R e SRR A& & F LR A S S
IKREIIRES SRR A= e i B ZE LB A OC, TRk & & R B B AR Je i B 42 WU FBOK 7 SRAE I 5 R
Rk
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Table 5. Effects of green manure application on soil bulk density, total porosity, and saturated hydraulic conductivity

F5 FREEANTESE. BILEEMENSKENZT

Hen s o S ema
CK 1.32 £0.06a 48.6 £ 3.2a 0.48 £0.05a

5% HV 1.28 £0.04b 52.2 +£2.9ab 0.47 £0.14a

RG 1.27 £0.05b 50.1 £ 3.5b 0.45+0.17a

CK 1.35+0.09a 453 +£2.0a 0.54 £0.08a

10% HV 1.30+£0.10b 492 +£2.5b 0.47 £ 1.04b

RG 1.29+0.07b 472 +1.9c¢ 0.64 £ 1.64¢

CK 1.43 £0.07a 478 +3.1a 3.57+0.55a

20% HV 1.38 +£0.14b 53.2+6.0a 436+1.12b

RG 1.39 £ 0.04b 48.7+2.7a 4.08 + 1.84b

CK 1.46+0.11a 44.2 +7.9a 9.46 + 1.04a

30% HV 1.42+0.13a 492 +3.6a 8.77 £2.36b

RG 1.43 £ 0.06a 48.7 £ 8.1a 8.53+3.01b

4. &g
AR IET R B AR S E(G% 10%. 20%. 30%) 54 B FGERIE CK. BHE 7+ HV. 2

FH RG), ARG T HihE BJ5 H3EMER IR KK R AL, R0 EL T PR R SR A R
B FEERWT:

1) Bif & s i S BRI I 5K R E R OGN 2 Bk S E I, RIRAE R E EAO 5%
1) 1.32 g/lem® HE 2 30%M1 1.46 g/em’), S FLFRE R EEFLME R IEGES, (5 20%05 A& A TR H
AT A B FLIREE I (S FLBREE 47.8%, BEFLBARE 37.5%), KRG R4 T RE 22 SCHEER, Bkl
BRI . KA REIETT T, R SK R BERR A S BN 248G K (N 0.48 co/d 14 22 9.46 cm/d), 1714
A KE. HIERKE&EE SKRHEE TR, WA 2 BRREAHKEE ), (Hem™EET -
R RILRE ST YBRA & BB 10%0), FKEE T RAERERK, FEKSEEPINLEMR.

2) ZRAEIEHI S B R R R o RN . 5GP, BE T HV) AR RL(RG) &b
HRP AT A R PR IR H (PRI L) 2%~5%), H& i FLBR (M IRL 2%~8%). $R1M, LA HIRT S /K%
SO AR AT & BT 5 FEARBR A S (5% 10%) F, SEAEALEER B E BT SKR, HERAG K, mThts
SRR AT P I 3 ZE LB 0 TE AR & 8 (20%. 30%) T, ZRABALER B 252 i 1 Al S /K H (5
CK #2751 14%~22%), FHATRATE R e A2 BOR T SEAE el R &R -

3) WMSIERI A ROUAHIL, (BAEMMESR . B PRI S FLRE y g+ B or e
20%B5A FE R, HV AELRASLBREIR 53.2%, W& T RG 1 48.7%), 1l B2 HAE KA E IS5 B
F A . PR SRR AT AR L T B 5 S SR 3 e [ A R i, R DO S B B H AR (o ) 2 5%
JIE B 5 4 28 8 B0 L

gi b, LR B S EOERA S RIS 2 U LK A ThRE, SRR (2 20%)BC & SE AR R AR AT 7R
— R LARKEE S NP G, [FIRR AR e R R BB IR S HOK R . R T T T Bk
B ERA S R K ThRE I S, TR — B A AR, DRI A b R v S w1
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