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Abstract: To further clarify the suitable planting pattern for mung bean production in the arid areas of northern Shaanxi,
in this study, a characteristic mung bean variety Yulii 1 from Hengshan district, Yulin city, Shaanxi province was used as the
experimental material. A randomized block design was adopted, and four treatments were set up: open—field ridge and furrow
cultivation(CK), full-film mulching with double ridges and furrows(QM), ridge film mulching with film-side furrow planting
(LM), and double furrow mulching(SG). The effects of different planting patterns on mung bean rhizosphere soil
microorganisms, root morphology, root biomass, and yield were investigated. The results showed that after the mature stage,
compared with the QM and SG treatments, the root volume of the LM treatment increased by 32.23% and 27.40%,
respectively; the average root diameter increased by 39.24% and 30.77%, respectively; and the root biomass increased by
15.21% and 22.41%, respectively. Soil nutrient content measurements indicated that the total nitrogen and organic matter
content of the SG treatment increased by 81.81% and 92.23% compared to CK, respectively. Among LM, QM, SG, and CK

treatments, LM showed the best performance in terms of pH, alkali-hydrolyzable nitrogen, available phosphorus, and
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available potassium content. In soil microbial detection results, the overall trend of dominant microorganisms during the mature

stage was LM>SG>QM™>CK. The yield under the LM treatment was the highest, significantly exceeding that under the SG

treatment and the CK. In summary, the treatment of ridge film mulching with film-side furrow planting created a suitable soil

nutrient and microbial environment for mung beans, promoting root growth and significantly increasing mung bean yield. It was

recommended to promote the cultivation technology of ridge film mulching with film-side furrow planting in mung bean

production in the arid areas of northern Shaanxi.
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Tab.1 Effects of different mulching methods on soil nutrients after harvesting mung bean

3 T Tl i 2 P k e At . -

5 R (kg P ORARRS WBRERmelke) gt (mg/kg) BRI A/ (mg/k)
pH . (g/kg) Alkali-hydrolyzable . . .

Treatment Total nitrogen . . Available phosphorus  Available potassium

Organic matter nitrogen

CK 8.54£0.03¢ 0.2240.00d 3.96£0.03d 15.3640.39d 4.08£0.17¢ 66.00£1.73¢
LM 8.68£0.03a 0.37£0.01b 6.78£0.01b 32.30£1.41a 10.5040.20a 94.33+£1.15a
QM 8.65+0.04ab 0.23£0.01c 4.60+0.09¢ 17.3940.39¢ 2.41£0.11d 66.33£0.58¢
SG 8.6740.04b 0.3940.01a 7.51+0.16a 27.78+0.68b 5.25+0.07b 77.67+1.15b

TE A F/NG PR AN R AR BRI AR 0.05 K b2 5 W ¥ . R AR,

Note: The different lowercase letters indicated significant differences among the different treatments at the 0.05 level. The same as below.
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Fig.3 Analysis of soil bacterial abundance at the gate level under different mulching methods
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Fig.4 Analysis of soil bacterial abundance at the phylum level under different mulching methods
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Fig.5 Analysis of soil fungal abundance at the gate level under different mulching methods
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Tab.2 Effects of different mulching methods on root

biomass and rhizobia at the mature stage of mung bean

b R AR f i Ak / WRETFH/  HOR R/
Treatment (g/#k) (g/#) (A>/8)

i Root fresh weight Root dry weight Rhizobium

CK 15.47£1.78b 3.264-0.48¢ 31.33415.95¢

LM 23.5045.14a 5.07%1.05a 65.67423.86a

QM 19.75x5.11a 4.4540.70ab  45.67£11.06b

SG 18.245.13ab 3.9040.69b 49.67+13.65b

24 AREBEEFAVEEREZELSHENTT

ARV U N R 2 AR RIS R A
W] (P 6) , LM Ab 3 (9 MR AR FR R AR SF- 24 B A2 5 CKL
QM . SG A HEAH HE, 43 535 i T 42.19% .38.13%,
32.77%.30.21% ,20.60% . 27.14 % ; SG kb 2 iy 4§
KA m S CK.QM LM 4 BAf 1L, 43 51 38
T 52.32% .43.31%,33.70% .37.54% ,17.21% .
23.17%.
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Fig.6 Effects of different mulching methods on the root length, surface area, volume,

and mean diameter of mung bean
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M 3HT LA AN RV R 7 50 i 4 v 7 o
i BRI LM > QM >SG>CK, LM 4b #f
FA) 2 G 7 1 B e, B8 SG AR AN CK 43 31 38 35 14 m
T 21.40% .50.78 % (P<C0.05) , % QM AbFE 8 hin 1
6.63%0 o 5 Ab B[] BR PR SRR I H 5 77 A A

LM Ab 3 (4 Bk S 808 SG AR B CK 4351 G 35 3
T 25.27% .60.29 % (P<<0.05) ; QM &b B ) B0 #k 3
BACR G . QM AL B R R A L o ) AR
LM.SG A A CK B &1 7 17.88% .21.53% .
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Tab.3 Effects of different mulching methods on agronomic traits and yield of mung bean

4k 2 RS/ A SRR KLU /g 774/ (kg/hm”) BOKIE ™+ %
Treatment Pods per plant Grains per pod One hundred grain weight Yield Yield increase compared to CK

QM 41.22+£9.59ab 7.30=1.07¢ 8.24+0.70a 1518.06£34.51a 41.40

LM 48.44+4.72a 9.38+1.16a 6.99+£0.42b 1618.75£59.55a 50.78

SG 38.67+5.74bc 8.28£1.02bc 6.78£0.50b 1333.33£74.51b 24.19

CK 30.22+9.24d 8.41+1.02ab 6.74+£0.53b 1073.61£96.47¢
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TS R B B R R T o B K g3 R R IR
DU, T8 452 52 0 = 8 55 43 (9 A R EY Rl B 7 T AR
Xt B AT Y S BEA BT A RO D T R T Y
TR o R HFAE R R R, 22 R ARAE R —
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