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1.1 RXBG R

I T 2021 4F 4—9 HAEB 2 LIRIE FIIE K78
(38°45'17" N, 105°56'34" E) #H47, ¥ X AL T 7
SR T B 2= B8 =2 1L 75 s e K VA IS L X Gk
1400~1 700 m), 123 [X Ja& T~ B AL Frpiid oty Rt 12 Ak,
B, AL TR, KL X ERKEA L 180
mm, 4KZx 4—8 HFF/KEAE 60~100 mm, [E/KAL{L
Ky EELUNEKEM N, 4E78 %58 2500 mmtt,
i 7K V) AN 73 A1 AT BEHAR R 5 Ty I DR E BN, A2 0 =2
b DX S5 Bk A A AR AR 22 R XI, 12 DX SR o 425
Fafai e, EAR LIS Ak (Prunus mongolica). ki
B34 ), (Caragana stenophylla) #1ZHek  (Rhamnus
maximovicziana) NFE. ZmbkEE ML it T X
SRE A 55 BE TR 70%, A2 12 b [X 370 TR AR 75 A 49
(I o

Bl 1 e A B PR KRR . E P 1 ], e A
] (2021 4F 4—9 F) A 17 RFEKFM, BFEK
BN 77.6 mm, Hrhdg/NEKEH 0.4 mm, fKFEK
HoH 22.2 mm.
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Fig.1 Rainfall characteristics during the test period
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i Excel BEAT80HEA0EE, {1 F] SPSS 25 i#k47 .
K128 5 22 0 W HAE 5%KF N kAT 2 = B LT,
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2 RS D

2.1 HIEFFRENTK

B 2 N IRBK SR A G S A BEAR X A
BUR R, ARG FREERR SR P<0.05 /K%
FEE, FE. HE 2 nrE, A2 AEE AR
BN 143 glem®, A3 AbFEAK A 1.19 glem®, &
AbPR 2 [A)35) 22 R 2 (P<0.05).
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Fig.2 Soil capacity
2.2 TIEFKEFE R T IRYEE MR
R 1A, MIEARCRE, A2, A4 AbBE ) 115
KR, Hgg A3, AL AbBE. A4 kb3 IS
KR KN 11.91%, Al AP35 /KRB N
6.84%, HIRAKT H AR T UM LS KR, AH
A TR AR R0 38 T A L R RS R A L B BE 5 AN A
A, (AR b, SERVHE AR 0% 12 s 3 B A AL AT
ELRRAE, LR R LR AR, Ui i A
AR, EREE RS A OO R AT, LR LR A
K, Sl LY A UK E R Z .
A1 REIERARE LIRS KER LEHITHR

Table 1  Soil water content and soil physical properties of
different rainwater harvesting treatments

5 1 Ak 2% Ak B - e K R AL 3. ph T 3 AT
AL JEHEE HLABKE B2 [A) 477 1 2 1 22 57 (P<0.05);
ZEEAR 3 AIHI, BRI ESR IRV UK BE DT, Ad
AP L IRICKBE T KI5 T Bk
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Fig.3 Soil water holding capacity

2.3 FERRIREAELELIRSKEREWL

A1 4 W50, ANTRIAE R 7 2O AN [A) 2 R 3%
PKEMEMER . A4 RO bk 38 S K 2 i
B, HUUE A2, A3 AbEE, AL AbE IR KRR,
IR THZE, FEREZS TE, A2, A3. A4 Lt
HE IR A K B PIE R ARYERFAE 13% /24, T AL &b
R RYERFAE 5% it 456K 2 5B 3 LIEH,
A4 KBNS i B IRE AR X 38 5 7K R S TR
R, A2 REBERZ o 3% 2 9% A BEEE T R PEAR X
ANF L JZREE RIS KA . B3R 2 WAL, A4 A FEAN
A2 LB R IS KRR, T EME 2 N 8.27%-:
8.06%. 0~10 cm + /2, A2, A4 KB 43 5 /K S 5 i
R A3 ALEE, T AL AbFE 455 7K R B 10~20.
20~30 cm L2, A4 bEE I3RS KR AR, HOE A2
AbEE, AL REPRAEBES KE AR HUEREGEA BT
P 5t AR X 3K 7).

k2 BEMWTR LERE LR SKE
Table 2 Soil water content at different soil depths of

prunus mongolica

d3% B FEBHE

Vise SFLEE%
TIKEIY% FLBAFE/% FLBRFE/%

Al 10.2942.41 31.5045.61 3.0640.96 34.566.54

A2 11.384.75 37.3444.88 2.8440.99 40.1845.87

A3 10.8342.15 40.6528.14 3.6340.94 44.2849.08

A4 13.7942.63 36.1145.84 3.9440.97 40.0546.81

LR posdil LIEEKERI%
Al 4.2140.39c
A2 9.3740.37a
0~10 cm
A3 6.1040.48b
A4 9.1540.51a
Al 4.1940.21c
A2 8.80140.49a
10~20 cm
A3 5.98+40.34b
A4 8.89+40.69a
Al 3.8340.14c
A2 7.9840.74a
20~30 cm
A3 5.44490.38b
A4 8.05140.44a

E RPN EE. T

E RN TR . NRNG P REORAN &AL ETE P<0.05
KFEFREE, T,
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Fig.4 Soil water content at different soil depths of prunus mongolica
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AbFE, AL APRSE N Ak K B RN

Al. A3 ZbFRrF A ZE R (P<0.05), A

L SHP AP R NTE P (SEP A NS R TEPEs

A3 WFRM R S H AW 2 RN FEAE R EER
(P<0.05), {HHAhiHZ [F TR ZEER.

2.5 ARIEMARMNRERkH FHEZREFN

Al. A2 ibHIH4ER a EER T (P<0.05),
kb3 ) T BBV 2 . A2 Ab3SE T ki -
Fa s, A4, A3 MEREAR. S0 bk
FALFRRI SR b FIREAE N R AAAE R E 2 R AL
APE R IHERER b EEAR T HARANEE, MRHE MRE
BT HAATE . A2 FEHSERRK, A2 S
Al. A3. A4 W2 [RFAAERZE 2R (P<0.05). A
FIEER 77U it R BRI A4 LBE>A2 ik
FE>AL AbBEE>AZ AR,

H

>N

k3 ARKAETRE AT A A EKIHEF

Table 3 Indicators of leaf and new shoot growth of prunus mongolica under different treatments
Ab 3 T A/mm? & imm B BEfmm /e 58 K Hem
Al 54.3549.32b 10.59+1.32a 6.8140.56b 1.5520.07a 3.010.87b
A2 70.5646.15ab 12.530.96a 7.7140.24b 1.6020.10a 2.98+1.43a
A3 88.85+14.31a 13.24%2.01a 9.230.51a 1.4320.20a 3.10+1.47a
A4 65.93+14.93ab 11.69+1.73a 7.3040.66b 1.6020.12a 3.59+2 51a

k4 FRAREEL T REE
Table 4  Chlorophyll content of prunus mongolica in

different treatments

5 LELHKE LA KRG XM
Table 5 Correlation between soil water content and

growth indicators

i 4425 af 4425 b/ KA MR/ g% b ¥ 2% %/(mg g7 M- A /mm? HAE K Elem
(mg g™) (mg g™) (mg g™) (mg g™) Al 0.494 0598 0.672
Al 11240092 06140082 0194004  1.7440.1lab A2 0.734 0.795 0.798*
A3 0.709 0.607 0.694
A2 0662028b  05040.13a  0.1240.05a 1.1640.38b A 0603 0.790% 0.781%
A3 08740.25ab  1.0140.30a  0.0520.01la 1.8740.33a .
A4 0.824017ab  0.774042a 01420128  1.5940.33ab 317 18

2.6 HEPEKIEIRS TIRSKERABEXM

X &M ER S bkt ek R L AR ETE AR
B 5SS KEHAT Pearson MHIMESHT, 4558 W
#* 5. A2 AbERSE T RARHTIH A K EN LIRS KRR
EAR (P<0.05), A4 b mEARFFRAEKRES -
KRB EME (P<0.05), HAkMA KBRS
R Y & Sl N Z R PG
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Soil Moisture and Growth Dynamics of Prunus Mongolica in

the Helan Mountain under Artificial Rain-collecting
LYU Yingze!, ZHAO Hongliang', YAN Peixuan', ZHANG Haiying?,
L1Jia', L1 Jingyao®, SHAO Leilei®, WANG Fang®, NI Xilu**"
(1. School of Agriculture, Ningxia University, Yinchuan 750021, China; 2. Breeding Base for State Key Laboratory of Land
Degradation and Ecological Restoration in Northwest China, School of Ecology and Environment, Ningxia University,
Yinchuan 750021, China; 3. Ningxia Helan Mountain Forest Ecosystem Research Station, State Forestry Administration,

Yinchuan 750021, China; 4. School of Geographical Science and Planning, Ningxia University, Yinchuan 750021, China)

Abstract: [Objective] To improve the utilization efficiency of limited precipitation in the low elevation area of
Helan Mountain. [ Method ] Taking the population of prunus mongolica in low elevation area of Helan Mountain as
the research object, we set up three artificial rain-collecting treatments, namely, film mulching-microtopography
(A2), litter mulching (A3), and film mulching-microtopography+mulching litter(A4), and none artificial treatment as
the control (Al), and investigated the dynamics of the soil moisture in the rooting area of prunus mongolica and the
growth of prunus mongolica in the low mountainous area of Helan Mountain with different artificial rain-collecting
treatments. [Result]@® The highest soil moisture in Mongolian lentil under different rain-collecting treatments was
A4 treatment, followed by A2 treatment, with an average soil moisture of 11.91% and 10.64%, respectively, which
was an increase of 3.77% and 2.5%, respectively, compared to the average soil moisture of the Al treatment; @
Rain-collecting treatment could improve the growth of shoots of prunus mongolica, and the growth of shoots in A4
treatment was the largest, and followed by A2, A3 treatment, and the growth of new shoots of prunus mongolica was
greatly improved compared with that of Al treatment; the enhancement of chlorophyll amount of prunus mongolica
leaves by rain-collecting treatment was shown in the following way: A4 treatment > A2 treatment > A3 treatment,
and all of them were higher than that of Al treatment; 3 Plant leaf area and new growth were significantly
corrected with soil moisture under rain-collecting treatments, mainly the A4 and A2 treatment; @Rain-collecting
technology promotes the growth and development of prunus mongolica thickets by regulating soil moisture and
increasing the amount of chlorophyll in the leaves, thereby increasing the ability of prunus mongolica to withstand
drought. [ Conclusion] The rain-collecting treatment of A4 and A2 can help to restore the vegetation of prunus
mongolica in low elevation area of Helan Mountain; artificial rain-collecting treatments can improve the soil
environment and promote the growth of prunus mongolica at the same time, which is conducive to the reconstruction
of the ecosystems of low elevation area of Helan Mountain and the sustainable development of the recovery of the
vegetation.
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