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Effects of intra-row planted grass on soil microenvironment
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Abstract; Taking the 6—year—old wine grape, Cabernet Sauvignon, which is mainly planted in Helan Moun-
tain foothill of Ningxia, as the research object, the natural grass (CZR) and artificially planted purslane ( CMC)
were carried out continuously for 2 years, and clean tillage (CK) was used as a control. The effects of intra-row
planted grass on soil temperature, bulk density, total porosity, fertility, enzyme activity, microbial quantity, and
wine grape yield and quality were studied. The results showed that compared with CK treatment, the CZR treatment
decreased the average soil temperature in 5~25 cm soil layer of young fruit stage, expanding stage, and mature
stage by 0.94°C , 1.12°C, and 0.93°C, respectively, the average soil bulk density and total porosity in the 0~ 60
cm soil layer by 2.23% and 1.73%, respectively, and increased urease activity, invertase activity, alkaline phos-
phatase activity, and catalase activity significantly by 22.67%, 30.26%, 8.46% , and 66.65% , respectively and
the number of total microorganism by 34.97%. The CMC treatment decreased the average soil temperature in the 5~

25 cm soil layer at young fruit stage, expanding stage, and mature stage by 1.82°C, 2.02°C, and 1.38°C, respec-
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tively, and the average soil bulk density and total porosity in the 0~60 cm soil layer by 0.90% and 2.87% , respec-
tively. The soil organic matter, available nitrogen, available phosphorus, available potassium, total nitrogen and to-
tal phosphorus increased by 37.80% , 52.67%, 31.73 %, 31.17%, 24.81% and 21.13% , respectively. Urease ac-
tivity, invertase activity, alkaline phosphatase activity, and catalase activity significantly increased by 72.08%,
109.67% , 14.93%, and 154.50% , respectively, and the number of total microorganism increased by 103.56%. In-
tra-row planted grass had no significant effect on the yield of wine grapes, and had significant effect on improving
the quality of grape. The content of soluble solids in grapes with CZR treatment and CMC treatment was 1.33% and
3.72% lower than that of CK treatment. Titratable acid, tannin, total phenol, and anthocyanin content increased by
14.52% and 16.13%, 21.23% and 25.82%, 26.65% and 24.41%, 32.75% and 41.16% , respectively, compared
with that of CK treatment. Under the drip irrigation conditions in the arid area, through the continuous 2 years intra-
row planted grass research found that the intra-row planted grass improved the soil physical properties, enhanced
the soil fertility, increased the soil enzyme activity and the number of microorganisms. The effect of intra-row plan-
ted grass on the yield of wine grapes was not significant. In addition, intra-row planted grass was beneficial to the

accumulation of aroma components of wine grape, adjusted the ratio of sugar to acid, the best effect of intra-row ar-

tificially planting purslane.

Keywords: intra-row planted grass; wine grape; quality; soil microenvironment; east foot of Helan Mountain
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Table 1 Basic chemical properties of soil
LRRE/em HHUR/ (g - ke™") BHE/ (mg - kg™) HBE/ (mg - k') B/ (mg - kg™') 2R/ (g-kg') &/ (g-ke)
Soil depth Organic matter Available N Available P Available K Total N Total P
0~20 6.26+0.22a 24.03+0.18a 13.26+0.72a 223.33+7.42a 0.48+0.02a 0.28+0.01a
20~40 5.78+0.34h 21.27+0.56b 8.07+0.39b 183.84+2.85h 0.44£0.01b 0.25+0.01b
40~60 4.82+0.16¢ 13.93+0.35¢ 4.09+0.68¢ 117.62+4.57¢ 0.28+0.01c 0.17£0.01c¢

T R PR S F I R . RSVEER IS /NS PR AR AR B E P<0.05 K P TR 8%, TR,

Note: The data in the table are mean value + standard error. The lowercase letters in the same column of datas in the table indicate significant differ-

ences among different treatments at P<0.05, the same below.
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Fig.1  Experiment design
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Note: CK: Clean tillage; CZR: The natural grass; CMC: Artificially planted purslane, the same below.
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Fig.2 Temperature curve of 0~25 ¢m underground in different treatments at young fruit stage (A) ,

expanding stage(B) and mature stage (C)
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Fig.3 Effects of different treatments on 0~60 cm soil bulk density and total porosity
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Table 2 Effects of different treatments on 0~60 cm soil fertility
BHLB R e A AR Yye 2R T
=R AT /o |
j:):?;&E/cm A3 Organic matter Available N Available P Available K Total N Total P
Soil depth Treatment 0 ) 1 - -1 -1
/(g kg) /(mg - kg™) /(mg - kg™') /(mg - kg™') /(g k) /(g k™)
CK 7.27+£0.22¢ 25.59+0.13¢ 11.63+0.12¢ 217.20+3.58b 0.46+0.00b 0.28+0.01b
0~20 CZR 8.18+0.28b 32.96+0.56h 14.12+0.25b 208.00+1.45¢ 0.39+0.01¢ 0.33+£0.02a
CMC 10.32+0.36a 47.46+0.65a 15.74+0.23a 289.60+7.24a 0.66+0.03a 0.35+0.00a
CK 5.51+0.57¢ 20.24+0.84hb 7.93+0.18¢ 124.26+2.58¢ 0.50+0.01b 0.22+0.01b
20~40 CZR 6.92+0.12b 25.97+1.56a 9.72+0.16hb 137.87+3.81b 0.43+0.00c¢ 0.27+0.01a
CMC 8.57+0.18a 28.36+1.35a 10.43+0.39a 168.12+7.06a 0.58+0.01a 0.28+0.02a
CK 4.97+0.06¢ 13.79+0.43b 4.11+0.37b 79.67+5.73b 0.33+0.01b 0.21+0.01a
40~ 60 CZR 5.19+£0.03b 15.37+0.56a 4.48+0.44b 87.31+4.89b 0.36+0.01b 0.18+£0.01b
CMC 5.57+0.15a 15.20+£0.65a 5.01+0.31a 94.67+2.96a 0.37+0.01a 0.23+0.01a
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Fig.4 Effects of different treatments on 0~60 cm soil enzyme activity
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Table 3  Effects of different treatments on 0~60 c¢m soil microbial number

HF RO
Fungi number

R ey

Bacteria number

TRRE/em A3

TR R R

Actinomyces number

[DER/ISY

Number of total microorganism B/F

Soil depth  Treatment /(%108 cfu - g™1) /(x10* cfu - g™1) /(%108 cfu - g71) /(%108 cfu - g71)
CK 1.39+0.15¢ 1.22+0.13¢ 1.05+0.14b 2.45 113.93
0~20 CZR 1.80+0.05b 1.55+0.24b 1.17+0.16b 2.99 116.13
CMC 2.21+0.20a 1.72+0.37a 1.55+0.20a 3.78 128.49
CK 1.00+0.06¢ 1.20+0.22a 1.23+0.07a 2.24 83.33
20~40 CZR 1.69+0.12b 1.12+0.14a 0.87+0.13b 2.57 150.89
CMC 1.92+0.22a 1.26+0.08a 1.33+0.11a 3.26 152.38
CK 0.54+0.11¢ 0.55+0.12b 0.44+0.13¢ 0.99 98.18
40~ 60 CZR 0.78+0.17b 0.81+0.26a 0.56+0.15b 1.35 96.30
CMC 0.99+0.24a 0.96+0.09a 0.69+0.11a 1.69 103.13

R4 EEMRBEHRRTERMRHZIN
Table 4  Effect of grass on the quality of wine grape berry

WhBE PR E/ (kg - hm ) RIEMERIEY/ % TR/ %

B/ (mg-g') BB/ (mg-g") G/ (mg-g")

WERR LE

Treatment Yield Soluble solid Titratable acid Tannin Total phenol Anthocyanin Acid-sugar ratio
CK 7616.10£43.45a 25.56+0.25a 0.62+0.06b 13.81+0.22b 16.02+0.21b 5.71+0.03¢ 41.23
CZR 7330.80+83.30a  25.22+0.20ab 0.71£0.03a 16.62+0.37a 20.29+0.40a 7.58+0.05b 35.52
CMC 7366.40+67.99a 24.61+0.23b 0.72£0.04a 17.25+0.26a 19.93+0.31a 8.06+0.23a 34.18

R5 ERNBHEFEERS
Table 5 Principal component score and comprehensive score

ERIIRI FI FTHR

LR F

b
T _éﬁiﬁ . Principal component  Contribution =~ Comprehensive Ekﬁ
reatmen score F1 rate/ % scores F an
CK -0.9863 -0.8832 3
CZR -0.0269 89.55 -0.0241 2
CMC 1.0132 0.9073 1
33 e
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