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Impact of low-cadmium accumulation rice on the rice paddy

arthropod community
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Agricultural University, Changsha 410128, China; 2. Key Laboratory of Biology and Control of
Plant Diseases and Insect Pests of Hunan Province, Changsha 410128, China)

Abstract: In order to further evaluate the safety of low-cadmium rice by exploring the effects of
low-cadmium rice varieties on arthropod communities in paddy fields, we investigated the
dynamics of arthropod communities in low-cadmium paddy fields and conventional paddy fields
in Youxian County, Zhuzhou City, Hunan Province for two consecutive years from 2022 to 2023
by sweep net method and basin-beating method, and analyzed the community characteristic
parameters such as arthropod community richness, community dominance index and Shannon
index. Through investigation, a total of 7 032 individuals of arthropods were obtained, belonging
to 10 orders, 46 families and 65 species. Most of them were phytophagous pests and predatory
natural enemies, and there were few parasitic natural enemies and neutral insects. The results
showed that the species composition, species richness, Shannon index, evenness index, dominant

concentration and time dynamics of arthropods in low-cadmium paddy fields were basically the
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same as those in conventional paddy fields. The dominant families and dominant species of
arthropods were also basically the same, indicating that low-cadmium rice varieties had no
negative effect on the arthropod community in paddy fields.

Key words: Low cadmium rice; arthropod; communities diversity; time dynamics; sweep net

method; basin-beating method
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Table 1 Species composition of arthropod community in rice field

iy iEgee WA
—— e I ES Low-cadmium paddy fields Conventional rice fields
=L 7Y Mz /\ Mz M) /\ M)
Survey date  Arhwopod  WIRMEL oy oy MEEC oy oy AL g 0y EEL g )
groups Number . Number of . Number . Number of :
. Proportion R Proportion . Proportion N Proportion
of species individua of species individua
%ifﬁ 24 50.00 680 65.96 16 45.71 638 69.15
PN ESi
2022 4F L FE Predator 21 43.75 332 32.20 16 45.71 282 28.34
Early rice in
2022 RIEREE 3 6.25 19 1.84 3 8.58 25 251
Neutral
EREN
48 100.00 1031 100.00 35 100.00 995 100.00
Total
%ifﬁ 17 48.57 696 58.54 16 48.48 705 59.05
PN ESi
2022 4EhFE Predator 16 45.71 463 38.94 16 48.48 473 39.61
Semilate rice
in 2022 RIEREE 2 5.72 30 2.52 1 3.04 16 1.34
Neutral
EREN
35 100.00 1189 100.00 33 100.00 1194 100.00

Total
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22 47.83 726 56.63 23 42.59 763 56.9
Pest
e g
RERE 17 36.96 442 34.48 22 40.74 460 343
2023 4EhTE Predator
Semilate rice L
in 2023 RS 7 15.21 114 8.89 9 16.67 118 8.8
Neutral
JSr
Total 46 100.00 1282 100.00 54 100.00 1341 100.00
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Table 2 Diversity parameters of arthropod communities in rice field

k4R FEH i FURE
R Low-cadmium paddy fields Conventional rice fields
A B Avthroped ERIE  BARRE RBEPE  BRIER BSERR RBETE
Survey date groups (H" @)) () (H" @) ()
Shanon-Wiener Evenness Dominance Shanon-Wiener Evenness Dominance
diversity index index index diversity index index index
%ijfﬁ 1.1612 0.3654 0.5077 0.9985 0.3601 0.5302
2022 LA Y,
Early rice in REERE 2.0956 0.6883 0.1664 2.0230 0.7296 0.1677
2022 Predator
SR
2.1676 0.5599 0.2383 1.9772 0.5561 0.2675
Total
%ijfﬁ 1.2964 0.4576 0.3762 1.2280 0.4429 0.3933
2022 TG s
Semilate rice REERE 1.9458 0.7018 0.1909 1.8542 0.6688 0.2152
in 2022 Predator
SR
2.2964 0.6459 0.1584 2.1953 0.6279 0.1711
Total
2023 F 11 RSN 1.3418 0.4341 0.3914 1.2489 0.3983 0.4140

Semilate rice Pest



in 2023

S
RHOE 2.0464 0.7223 0.1772 2.2199 0.7182 0.1579
Predator
FSYLN
2.5002 0.6530 0.1487 2.496 0.6257 0.1551
Total
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Table 3 Dominant family of arthropods

2022 FFEHAE 2022 LEHIA 2023 4 i
Early rice in 2022 Semilate rice in 2022 Semilate rice in 2023
fICRTE H AR H fICsRTE H AR H IR TE H AR H
Low-cadmium paddy fields Conventional rice fields Low-cadmium paddy fields Conventional rice fields Low-cadmium paddy fields Conventional rice fields
CIAR CIAR LIAR LIAR LIAR LIAR
AR 1O T 2O S LA . 107 B O S SR 1 TC S S A AN 1307
Dominant . Dominant . Dominant . Dominant . Dominant . Dominant .
. Dominance . Dominance . Dominance . Dominance . Dominance . Dominance
family family family family family family
AR AR KA KA KA KA
Delphacidae 3781 Delphacidae 62.91 Delphacidae 49.96 Delphacidae 31.59 Delphacidae 48.21 Delphacidae 49.66
4 4 BRI BRI SEEEES SEEEES
Tetragnathidae 1532 Tetragnathidae 11.86 Theridiidae 1253 Theridiidae 1281 Tetragnathidae 1747 Tetragnathidae 17.15
Mgkt gk ML dgF} ML dgF} BRI A ML gF}
Linyphiidae 3:92 Linyphiidae 6.13 Linyphiidae 917 Linyphiidae 1139 Theridiidae 6.24 Linyphiidae 307
BRI A BRI AR SEEEES SEEEES a7} BRI A
Theridiidae 4.36 Theridiidae 3.02 Tetragnathidae 799 Tetragnathidae 578 Linyphiidae 413 Theridiidae 447
HiER Bk A} WA} HiER} RRBORE RRBORE
Miridae 242 Salticidae 291 Pyralidae 404 Miridae 335 Chironomidae 312 Chironomidae 4.03
et HER HigER Bk A} I s} I s}
Cicadellidae 2.23 Miridae 251 Miridae 269 Salticidae 285 Cicadellidae 273 Cicadellidae 3.06
I A} R BB AU} At HigER}
Pyralidae 1.94 Chironomidae 231 Chironomidae 2.35 Pyralidae 2.68 Muscidae 2.0 Miridae 2:46
W WEIR AL Bk AL IH- i R ek
Pentatomidae 1.45 Pyralidae 201 Salticidae 227 Cicadellidae 1.68 Culicidae 2.26 Culicidae 2.39
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Table 4 Dominant species of arthropods

2022 4F- 54 Early rice in 2022

2022 A% Semilate rice in 2022

2023 A% Semilate rice in 2023

LR TE H WL H LR TE H WL H ICERFE H WA
Low-cadmium paddy fields Conventional rice fields Low-cadmium paddy fields Conventional rice fields Low-cadmium paddy fields Conventional rice fields
DL DL PEF4 il HEF4 il DL HEF4 il
i3 (%) i3 (%) ” B (%) ” B (%) B4 BE (%) ” B BE (%)
Dominant Dominant Dominant Dominant Dominant Dominant
) Dominance ) Dominance ) Dominance ) Dominance ) Dominance ) Dominance
species species species species species species
B K B K iy KL iy K ey KL LR
Sogatella 45.20 Sogatella 48.04 Nilaparvata 28.68 Nilaparvata 29.65 Nilaparvata 30.58 Nilaparvata 31.84
furcifera furcifera lugens (Stal) lugens (Stal) lugens (Stal) lugens (Stal)
R R B K B K B K B K
Nilaparvata 12.61 Nilaparvata 14.87 Sogatella 21.28 Sogatella 21.94 Sogatella 17.63 Sogatella 17.82
lugens (Stal) lugens (Stal) furcifera furcifera furcifera furcifera
[ 2 1 [ 2 1 J\BEER g ik J\BEER g ik [ 2 14 [ 2 14
Tetragnatha Tetragnatha Theridion Theridion Tetragnatha Tetragnatha
8.63 7.64 12.53 12.81 10.06 10.14
shikokiana shikokiana octomaculatum octomaculatum shikokiana shikokiana
Yaginuma Yaginuma (Boes. et Str.) (Boes. et Str.) Yaginuma Yaginuma
HESE S I s e e HE RS I 1 HE RS I 18
R[]/ R L[]/ SR ik L[]/ SR ik
Tetragnatha Tetragnatha Tetragnatha
6.30 Hylyphantes 6.13 Hylyphantes 9.08 Hylyphantes 11.39 6.94 5.22
maxillosa maxillosa maxillosa
graminicola graminicola graminicola

(Thoren, 1895)

(Thoren, 1895)

(Thoren, 1895)
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Fig. 1 Temporal dynamics of arthropod community diversity in early rice paddy field in 2022
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Fig. 2 Temporal dynamics of arthropod community diversity in semilate rice paddy field in 2022
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Fig.3 Temporal dynamics of arthropod community diversity in semilate rice paddy field in 2023
3 igSitie

iR A AV B R, o B (0 R R 22 S R T OB FRARDL BRI BTA 1 T R
FEEMZSR TR, 20230, B i PR IEY) 22 A tEVPAN 20T b e i 2 b B R0 PR A
R, MHAR AR R4 T HADEEE AR Ve BUE AR DR & — N EE PN R AR, il ix s
ARA AT AR H AR 22 A o ARAIT UK 3 R 24 2 P R O 77 =00 i Y5 R sl ) gk
177 A, I PR R FER 5 RS R 35 SR h R v 22 5, WA 1 AR AR KRG i v g FE 5
JECEN AT B RE I, Ay ) S AR A R it P T L7 VA SRS« AR UEAIC R KRG it Ao 22 4 AN I
HR7KAG S AR AR AR

2022 5 2023 VA HAE R, [FAF R AR R TS IR Sh P B TR E S RS FEL AR,
PR EE R RS WS BEAR BN A R AR ECT W BN R o Gl LR A H R A
FE R AR B sh R34 R, mT LA ILAE 5 AR HH rp mVRHS) (5 4ast i g . RT3kl 2 Al
E VR A AN, AR AN T A R AR D . WREIIRAFIRE, AT K
Sogatella furcifera F146 KA FE B, BR2fa Cal, FEARAUHFhE0 2 i v ro gk 5 15
JECENA o eI 53 AT R E TS R S BETE R R R L B RARH. 5 EERR BRI AR B B b
KIL, B 2022 AR H AR BEAE KRB T HNREE, HRSEW A &b
2, HA K, HAREARE AR .

g5 B RTIR, WA 2 B LT AR K RS A B S s R EVE A U s, A
GAMAEME R 2 24 o AW FACREE 7 E 2 A G ERE AT AT zh 7, o T
TG HABFAL (75 BV R B D, TR, RN SR 4K SR8 AAS H Y IR e, Rz ah & Hopth



I B RAE T iR AW ARSI AT R, AT DLSE 04 1 R A RS T s TR, TE R
IS FH 1) P B S A O o
S ER (References)

An RJ, Shi K, Li YY, et al. Survey research on species of predatory natural enemy in paddy ecosystem of Tongliao Areas [J]. Journal of

%, 2012, 2 (2): 21-25]

Gao X, Deng Y, Ji MM, et al. Leaching effect of amino acid salts on cadmium contaminated soil [J]. Jiangsu Journal of Agricultural
Sciences, 2020, 36 (2): 366-372. [Fik, XB=E, 55, 5. QAR SR HRTT P JRIMPERUR ], TLIRAR0 5440, 2020, 36 (2):
366-372]

Hu Y, Xu T. Current situation and suggestions of heavy metal pollution in the Xiangjiang River Basin of Hunan Province [J]. Private
Technology, 2016, 8: 220. [W1¥, V¥, WIFS T AU EE 6 s e BUR S [7]. REFHL, 2016, 8: 220]

Kang JX, Wang Z, Zhong YY. Arthropod population dynamics and community structure characteristics in different strawberry varietiy
orchards [J]. Shaanxi Journal of Agricultural Sciences, 2023, 69 (8): 68-72. [TUHfR, T t:, FREIA. AN [H &b Fh g it w4 [l 55 % 3h
VRS AS WL I R B RRAE A0 BT [T]. Bei ol B, 2023, 69 (8): 68-72]

Li GR, Chen FK, Jia SY, et al. Influens of eggplant straw-based biochar comined with ryegrass on remediation of Cd and pyrene
Co-contaminations in soil [J]. Journal of Henan Agricultural Sciences, 2020, 49 (9): 51-61. [Z5kES, &Y, BMEH, %, M1
PRI B R LR E TS M R [J]. R AR, 2020, 49 (9): 51-61]

Li H, Wu ZS, Chen CH, et al. Screening of rice varieties with low cadmium accumulation and evaluation of their performance in rice
fields with cadmium exceeding standard [J]. Journal of Southern Agriculture, 2022, 53 (1): 96-103. [ZEJ2, 2T, BRfkte, 4.
FRARAR SR KA i o L 2 FLAE AR B ARAS F R R IVEAR (7], P97 Al 273R, 2022, 53 (1): 96-103]

Li SX, Luo B. A case study on passivator technology of cadmium contaminated rice field in Hunan Province [J]. Journal of Anhui
Agricultural Sciences, 2019, 47 (8): 86-89. [Z=/> 1, . WIwd & RIS G g AL B HORBEIT (7). LHefl R, 2019,
47 (8): 86-89]

Liu B, Lu HY. Arthropod food web structure and the biocontrol services of natural enemies in agro-ecosystems [J]. Journal of Plant
Protection, 2022, 49 (1): 97-109. [XIvK, Ffi =, K LT & MM 40 5 REEFEEDRE J]. MW RS Fk, 2022, 49 (1):
97-109]

Liu Y, Li H, Yan HL, et al. Whole-process control technology of typical rice field polluted with cadmium in Hunan: A case study [J].
Chinese Agricultural Science Bulletin, 2019, 35 (35): 94-99. [XI|#, 2=k, S ut¥s, . WG LA VERTS R M Al R a4
REGIFETE [7]. HE AR 2E R, 2019, 35 (35): 94-99]

Liu ZC, Ye GY, Hu C, et al. Impact of transgenic indica rice with a fused gene of crylA4b/crylAc on the rice paddy arthropod community
[J]. Acta Entomologica Sinica, 2003, 46 (4): 454-465. [XIE K, WA, B2, 5. ¥ cryl Ablcryl Ac HRRIFE XS AT E0 )
REESEM (] R R, 2003, 46 (4): 454-465]

Lou YG, Zhang GR, Zhang WQ, et al. Biological control of rice insect pests in china [J]. Biol Control, 2013, 67: 8-20.

Ma XH, Xing YN, Che XQ, et al. Research progress of Dryinidae for natural enemy of rice planthoppers [J]. Journal of Environmental
Entomology, 2022, 44 (4): 859-868. [ e X, MWAH, FEK, . A CECRIEEHTCEE (7] 35 R 223k, 2022, 44 (4):
859-868]

Mao BG. The new hybrid rice combination cadmium low accumulation zhenliangyou 8612 has been successfully popularized in large
areas [J]. Hybrid Rice, 2024, 39 (2): 88. [B NI, FAZ/KFEH 4 & MG RERPIIR 8612 NIFHME KA MTh [1]. Z&30KHE,
2024, 39 (2): 88]

Peng SB, Cai L, Li SQ. Remediation methods of cadmium contaminated scoil and research progress on bioremediation [J]. Environment
and Development, 2014, 26 (3): 86-90. [$2/0F8, 4&4K, 2. LIEMTS R TTE R AEME R TTHE ). ARE5KRE,
2014, 26 (3): 86-90]

Wu JC, Hu GW, Tang J, et al. Regulatory effect of neutral insects on community food webs in paddy fields [J]. Acta Ecologica Sinica,
1994, 4: 381-386. [RHEA, BIE L, i, . RGP R HE @M R ER [7]. 428%3R, 1994, 4: 381-386]

Yu HY, Wang ZY. A new low cadmium rice variety which can be popularized in large area has been bred in China [J]. China Food, 2023,
21: 159. [ArdA, FHIH. WE T W ar K AE AR R & A (0], o E &, 2023, 21: 159]



	Impact of low-cadmium accumulation rice on the ric
	1  材料与方法
	1.1  试验地点和水稻材料
	1.2  调查方法
	1.3  数据分析

	2  结果与分析
	2.1  稻田节肢动物群落物种组成
	2.2  稻田节肢动物群落多样性特征
	2.3  稻田节肢动物群落优势科的比较
	2.4  稻田节肢动物群落优势种
	2.5  稻田节肢动物群落结构特征主要参数的时间动态

	3 结论与讨论

