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Fig.1 The effets on pH(A) and bulk density(B) in citrus orchards after spraying different herbicides
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Fig.2 The effects on soil enzyme activity of 0-10 cm soil layer after spraying different herbicides
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Fig.3 The effects on soil nutrient elements content of 0-10 cm soil layer after spraying different herbicides
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Fig.4 The effects on soil microbial diversity in citrus orchard after spraying different herbicides
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Table 1 The relative abundance of soil microbial on phylum level has significant difference
with CK in citrus orchard after spraying herbicides %
EETNES X Relative abundance
Name of bacteria CK T1 T2 T3

10.797 54-0.432 Ob
31.337 8+1.055 4ab
WA ] Cyanobacteria 0.849 540.282 9b
JEBER ] Firmicutes 4.907 24-0.243 1a
[EFF 1] Latescibacteria 0.562 240.125 3a

#1121 ] Acidobacteria
TR #T] Actinobacteria

12.455 5+1.706 9a
28.140 143.296 3¢
0.749 94-0.259 5b
3.7757£0.226 9b
0.264 62=0.028 3b

8.339 44-0.590 3¢
34.057 0=£0.805 2a
3.354 60.490 8a
4.378 14-0.373 4ab
0.1491+0.043 4 ¢

9.182 340.419 8¢
30.828 44-0.410 2bc
0.690 4£0.106 6b
4.391 44-0.665 2ab
0.173 1420.029 3ab

H: FAT AR F/NG SRR R 22 5 3% (P<0.05) . FIAl. Note: Different lowercase letters in the same line indicate significant differences

(P<<0.05).The same as follows.

F2 HEBEIEREVENFEFEFREZERNER

Table 2 The relative abundance of soil microbial on genus level has significant

difference with CK in citrus orchard after spraying herbicides %

£ R 4 PR

Name of bacteria

HA%FJE Relative abundance

CK

T1

T2

T3

Subgroup 7
Subgroup _6
Mycobacterium
Acidothermus
Pseudarthrobacter
Actinoplanes
Crossiella
Pseudonocardia
MB_A2_108
Solirubrobacter
Chryseolinea
Flavobacterium
Adb

SBR1031
Bacillus
Chloroplast
Bacillus
Gemmatimonas
Latescibacteria
Singulisphaera
Blrii41
Haliangium
Massilia
Ellin6067

0.979 140.055 4b
3.043 240.226 la
1.029 3£0.082 2a
1.396 22£0.150 4b
0.351 3420.043 1a
0.891 54=0.202 4b
0.069 840.018 3¢
0.591 840.101 5¢
1.127 0£0.338 Oa
1.250 22£0.104 1c
0.240 710.028 8b
0.084 34+0.018 8b
0.493 740.047 7b
0.816 32£0.109 3a
0.906 1£0.074 3a
0.684 04-0.285 4b
0.906 1£0.074 5a
1.372 02£0.175 Oc
0.560 94-0.125 8a
0.310 9£0.046 3b
0.528 34+0.123 7b
1.598 6£0.094 1b
1.988 4£0.478 6a
1.141 7£0.114 9a

1.407 6£0.387 2a
4.077 44-0.359 7b
0.867 24-0.057 6b
1.022 820.290 6¢
0.012 54=0.004 1c
1.104 1£0.182 3b
0.137 52=0.132 3bc
0.770 1£0.167 1b
0.510 740.081 3b
1.6234+0.267 7b
0.408 3+£0.037 8a
0.089 2£0.018 6b
0.681 0£0.068 Oa
0.694 2£0.115 Oa
0.367 1£0.188 9¢
0.446 24-0.446 2b
0.367 1£0.188 9¢
1.546 840.237 6bc
0.252 94-0.029 4b
0.280 54-0.089 7b
0.892 04-0.330 8a
1.428 8+0.169 2b
0.445 64-0.135 2¢
1.2322£0.291 9a

0.780 940.047 7bc
2.265 84-0.185 8¢
0.799 14-0.100 9b
2.340 340.122 9a
0.176 340.021 3b
0.951 2+0.046 4b
0.543 340.099 1a
1.088 12£0.081 5a
0.681 0+0.050 2b
2.000 1420.060 5a
0.104 140.025 7¢
0.058 0+0.019 2b
0.240 8+0.075 7¢
0.318 6£0.050 3¢
0.615340.118 4b
1.7451+0.186 Oa
0.188 940.118 4b
1.790 5+0.164 6ab
0.146 64-0.040 9b
0.588 440.160 2a
0.428 04=0.075 Ob
1.164 2£0.108 Oc
0.872 54-0.064 Ob
0.870 440.076 8b

0.635340.075 9¢
2.713640.184 4b
0.615 94-0.066 8¢
1.599 82£0.186 1b
0.009 540.017 2¢
1.336 420.068 5a
0.253 42=0.049 9b
0.812 4=-0.056 3b
0.723 610.723 6b
1.77142=0.110 9ab
0.085440.021 Oc
0.394 2£0.030 7a
0.364 8£0.012 5d
0.479 0£0.032 6b
0.53514:0.081 8bc
0.555 540.138 Ob
0.118 44-0.081 8bc
1.958 0£0.040 4a
0.171 640.030 5b
0.416 3+0.071 1b
0.530 34=0.095 2b
1.886 5+0.068 3a
0.416 640.063 8 ¢
1.093 94=0.085 9ab
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Fig.5 The effects on rhizosphere soil microorganisms diversity in citrus orchard after spraying different herbicides
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Fig.6 The effects on fruit productionand quality after spraying different herbicides
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Effects of herbicide spraying on soil and fruit
quality in citrus orchards

SHEN Yue', SONG Fang®, CHEN Shuang', I.T Hongfei', GUO Huiyun', PAN Zhiyong'

1.Key Laboratory of Horticultural Plant Biology/College of Horticulture and Forestry
Sciences ,Huazhong Agricultural University, Wuhan 430070, China;
2.Institute of Fruit and Tea ,Hubei Academy of Agricultural Sciences, Wuhan 430064, China

Abstract The effects of three commonly used herbicides including glyphosate isopropylamine , glufos-
inate, and quizalofopp-ethyl on the physicochemical properties of soil, rhizosphere microorganisms in soil
and fruit quality in citrus orchards were investigated. The 20-year-old satsuma mandarin fruit trees were
used to detect the changes of physicochemical properties of soil, the diversity of rhizosphere microorganisms
in soil and fruit quality. The results showed that the spraying of glyphosate isopropylamine led to soil acidifi-
cation , while the spraying of glufosinate or quizalofop-p-ethyl had no significant effect on soil pH.The spray-
ing of the three herbicides increased the bulk weight of soil and somehow activated acid phosphatase , alka-
line phosphatase , urease and sucrase in soil.None of the three herbicides had effect on the nutrient content
of organic matter, soil alkaline nitrogen, available potassium and available phosphorus in soil. Spraying the
three herbicides led to significant changes of microbial community composition in soil and the decrease in di-
versity of microbial rhizosphere, resulting in a decrease in the relative abundance of microorganisms includ-
ing Acidobacteria and Actinobacteria, and an increase in the relative abundance of microorganisms such as
Cyanobacteria phylum. The spraying of three herbicides resulted in a decrease in the weight of single fruit
and the content of soluble solids, vitamin C, and an increase in the content of titrable acid , and the delayed
change of peel color.It is indicated that the spraying of herbicides had significant adverse effects on the ecol-
ogy of soil and the fruit quality in orange orchards.It will provide a theoretical basis for understanding the
function of herbicides objectively and advocating less spraying of herbicides in citrus orchards.

Keywords satsuma mandarin; herbicide ; soil ; microorganism ; fruit quality
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