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The impacts of rare earth foliar fertilizer on arthropod community and prey
functional groups in grapery
LI Guiting, TIAN Yulong, ZOU Yunding®, KE Shengbing, ZHAO Xuejuan, SHI Xiaoli, LU Shen, HUANG

Qinghua
College of Forestry and Gardening, Anhui Agricultural University, Hefet 230036, China

Abstract: To elucidate the influences of spraying rare earth foliar fertilizer on arthropod community, neutral insect sub-
community and prey functional groups in grapery, in this work, systematic investigations were carried out in Feidong of
Yangtzi-Huai hills and Xiaoxian of Huanghe River old way. Statistically analytical results showed that lanthanum,
neodymium and vinegar( CK,) treatments had not significant impacts on species numbers, individual numbers and species
richness index of arthropod community, herbivorous insect sub-community and predatory natural enemy sub-community in
the grapery of Feidong ( all ¢ values < #,, = 2.07). However, in the grapery of Xiaoxian, the lanthanum and neodymium
treatments had very significant influences on species numbers of arthropod community (¢ values are 3.2571 and 2. 6969,
respectively) , and Lanthanum treatment had also significant effect on species richness (¢ value = 2.3956), while
lanthanum, neodymium and CK, treatments had not significant influences on the other indexes. The further statistical

analysis demonstrated that the ¢ values of species numbers of neutral insect sub-community between the three fertilizer
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treatments ( lanthanum, neodymium and CK,) and CK, were, respectively, 3. 1559, 4.0102 and 0. 5959 ; and the ¢ values
of individual numbers were, respectively, 2.0390, 1.7349 and 0.4564; as well as the ¢ values of species richness index
were, respectively, 4.0491, 4.0601 and 1. 0310 in the Feidong’'s grapery. Whilst in Xiaoxian’s grapery, the t-testing
values of species numbers between the three fertilizer treatments and CK, were, respectively, 4.6399, 4.9084 and 0; and
the ¢ values of individual numbers were, respectively, 1. 0340, 1.0196 and 0. 8705; as well as the ¢ values of species
richness index were, respectively, 3.0646, 4.0325 and 0.0784. These above results indicated that, in both Feidong and
Xiaoxian, the ¢ values of both species numbers and species richness index between the two fertilizer treatments ( Lanthanum
and Neodymium) and CK, were greater than z,, = 2.82, displaying that the Lanthanum and Neodymium fertilizer had
highly significant influences on species numbers and species richness index of neutral insects sub-community in graperies,
but they had not significant impacts on individual numbers, and that CK, had also not significant effects on species
numbers, individual numbers and species richness index of neutral insect sub-community. In addition, our findings also
showed that the ¢ values of species numbers of prey function groups between the three treatments ( Lanthanum, Neodymium
and CK,) and CK, were, respectively, 3.4384, 2.3911, and 2. 0528 in Feidong's grapery, and 2.2909, 2.3223 and
0.3674 in Xiaoxian’'s grapery. The ¢ values of species numbers of prey function groups between the two treatments
(Lanthanum and Neodymium) and CK, were, respectively, 1.6397 and 0. 6357 in Feidong's grapery, and 2. 7533 and
2.7744 in Xiaoxian's grapery, which indicating that both Lanthanum and Neodymium fertilizer had significant influences on
species numbers of prey functional groups in the above two areas. Whilst the ¢ values of individual numbers of prey function
groups between the three treatments ( Lanthanum, Neodymium and CK,) and CK, were, respectively, 1.3047, 1.0338 and
0.2300 in Feidong’'s grapery, and 1.0431, 1.0245 and 0. 7369 in Xiaoxian’s grapery; and the ¢ values of individual
numbers of prey function groups between the two treatments ( Lanthanum and Neodymium) and CK, were, respectively,
1. 6014 and 1. 1835 in Feidong's grapery, and 0.9495 and 0. 9490 in Xiaoxian's grapery, which showed that all ¢ values
were less than ¢, s = 2. 07, revealing that these rare earth foliar fertilizers had not significant influences on individual
numbers of prey function groups in both Feidong and Xiaoxian. The further analysis demonstrated that these rare earth foliar
fertilizers had little effects on species richness index of prey function groups in Feidong's grapery. However, the t values of
species richness index of between the two rare earth foliar fertilizers ( Lanthanum and Neodymium ) and CK, were
respectively 2. 1709 and 2. 0226, showing that the two rare earth foliar fertilizers had significant impacts on species richness
index of prey function groups in Xiaoxian's grapery. These above results revealed that spraying rare earth foliar fertilizer had

very significant influences on species numbers of neutral insect sub-community and prey functional groups in grapery.

Key Words: rare earth foliar fertilizer; crapery; arthropod community; neutral insect sub-community; prey functional

groups
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R, B AR T 2008 45 H 1 HE 10 4 13 H, 4 15d & 1 3,364 12 R, EARBEMEH AR T
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X5 CK, 1 CK, Z [A) 9 Fh %22 55 1.2 , 2 BT EL 481 4 el 6 AE AN OB X M b B0 S8 38 5 , A AR BE A 2

*1 FHEETVEIWEEOMBMNERHT
Table 1 Dynamic of species and individual numbers of arthropod community in grapery

. B4 Feidong
LN CK; CK, B La i Nd
Survey sequence
S N S N S N S N
1 6 22 10 22 8 20 8 29
2 10 51 13 40 15 66 13 67
3 11 54 10 96 18 149 23 161
4 15 106 11 120 14 141 15 156
5 8 214 12 122 11 272 11 478
6 7 110 12 92 7 88 3 66
7 3 143 8 96 8 159 7 94
8 3 67 9 66 12 85 9 66
9 7 71 3 23 5 64 9 55
10 3 24 5 20 3 7 3 18
11 2 2 7 51 9 79 7 31
12 4 11 6 7 9 98 7 109
xS; 6.58+1.14 72.92+17.84 8.83+0.89 62.92+11.90 9.98 +1.11 102.33 +20.49 9.58 +1.59  110.83 +35.93
. 7 & Xiaoxian
FAERY CK, CK, 9 La N
Survey sequence
S N S N S N S N
1 6 25 5 26 12 45 7 59
2 8 56 7 57 10 52 9 67
3 10 210 11 253 16 285 12 169
4 11 298 8 385 7 303 15 282
5 11 258 12 417 18 322 19 309
6 8 84 7 118 10 214 11 162
7 4 323 9 302 10 4519 9 5456
8 10 78 11 107 16 116 15 115
9 12 100 10 82 11 107 11 119
10 10 61 11 71 16 112 14 142
11 9 93 7 50 11 109 8 154
12 6 63 10 99 15 113 16 166
xS; 8.75+0.70 137.42 +30.21 9.00+0.63 163.92 £39.72 12.67 +0.98 524.75+364.18 12.17 £1.06 600 +441.97

S WIREL, N AL

2.2 H-LHERS B REEYIR B B

AR B T R T 2, R B 12 YIR T ROV RO S A E B CK, > BRI > IR IX >
CK, ; 74F 5 12 YA 25 S B P EI TR B BIIE I > S0IEIK. > CK, > CK,o CK, 12 R BHIR 53 1K 2 1]
HEAT ¢ M3 B AR B K, BB BB X 55 CK, 2 1A ¢ {0 1.4977 1. 3122 71 0. 8304, 55 CK, 2 i ¢ {4
0. 1439 #10.4177 , 5% & CK, 8B X Fs iR X 5 CK, Z B H ¢ [EHKIK R 0. 0438 2. 3956 F11.8672,5 CK,Z[a] ¢
{E% 2. 5634 2. 0289, & B LA BB S5 CK, I CK, 2 [ 5 B HAE SR BE.
2.3 LU0 o B T B AR BOR AR R

PR R AR B AR 106 S0 B AE RS T B — S T PR P A R X A MR
TR R A SRAME R, 3 B R PE B BRI R . A5 ESERI) T4 3 0 B 12 iR E 172
PFBHIER > HIRIK > CK, > CK, , P RBEIE R > BB > CK, > CK, ; £ P SR X > 6
BRI > CK, A CK, , P AMEBHR K > WAL > CK, > CK, o # CK, MALBEIX |5 CK, ZHHAT ¢ Kok, MR
CK, HIIEE AL 55 CK, 2 BIHIA B ¢ (AR 0. 5959.3. 1559 Fi14. 0102, BIAEE FIELAE K 55 CK, 2 [
YRR B ¢ {E M 4. 0313 Fi1 3. 5904 , AMAEH ¢ {E4 0.4564 2. 0390 Fi 1. 7349 ; 5 iE X F4 B X 5 CK, 2 [a]4~
PR ¢ 1819 2. 0782 F1 1. 8204; 7 £ CK, WAL K AISCIBIK 55 CK, 2 AR LI ¢ (A 0.4. 6399 A
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4.9084, 5 CK, Z [E] ¥ Fh 4K ¢ {6 4. 1904 Fl 4. 5441, CK, HAE X FIELAE X 5 CK, Z [E]MA% ¢ (KK N
0.8705.,1.0340 1 1.0196, 55 CK, 2 [6]/MA%A) ¢ 9 1. 0441 F1 1. 0279, ¥ 3 9 AE X AL A X 5 CK, #0 CK,
Z IR ¢ (ERIRT 1 o0, RBAZE I B, Ul B AL A B AR X o 4k B TR M AP B S Ml 3

x2 HEETVEIMEEUMEEE
Table 2 Species richness of arthropod community in grapery

AR F JEZR Feidong 7 E Xiaoxian
Survey sequence CK, CK, B La & Nd CK, CK, B La £ Nd
1 1.9411 3.2352 2.6705 2.3758 1. 8640 1.5346 3.1524 1.7167
2 2.5433 3.5241 3.5802 3.0918 1.9874 1.7314 2.5308 2.1405
3 2.7576 2.1909 3.5972 4.5263 1.8702 1.9879 2.8306 2.3392
4 3.2465 2.2977 2.8290 2.9704 1.9308 1.3481 1.2251 2.6587
5 1.4909 2.4979 1.9623 1.7829 1.9809 1.9890 3.1171 3.3139
6 1.4892 2.6538 1.5634 0.7160 1.8055 1.4673 1.8636 2.1621
7 0. 6044 1.7527 1.5783 1.5407 0.6923 1.5761 1.1882 1.0460
8 0.7135 2.1481 2.7010 2.1481 2.2953 2.3540 3.3659 3.1613
9 1.6422 0.9568 1.2022 2.2459 2.6058 2.2693 2.3540 2.3017
10 0.9440 1.6690 1.5417 1.0379 2.4326 2.5805 3.3909 2. 8250
11 2.8854 1.7803 2.0598 2.0384 1.9856 1.7894 2.3447 1.5883
12 1.6681 3.0833 1.9629 1.4921 1.4482 2.1762 3.1730 3.1299
xS, 1.83£0.25 2.32+0.21 2.27+0.23 2.16+0.30 1.91+0.14 1.90+0.11 2.54+0.23 2.37£0.20

®3 FEEDERREFZMIE(F) MAEH(X)

Table 3 Species and individual numbers of neutral insect sub-community in grapery

——— — - HEZR Feidong —
Survey sequence ! 2 L #Nd
S N S N S N S N
1 0 0 1 2 3 12 0 0
2 1 20 1 9 4 27 2 6
3 0 0 0 0 5 9 3 10
4 0 0 0 0 1 7 1 2
5 0 0 0 0 1 95 1 113
6 0 0 0 0 1 2 0 0
7 0 0 0 0 1 2 1 3
8 0 0 0 0 2 6 1 2
9 0 0 0 0 1 7 2 4
10 0 0 0 0 0 0 0 0
11 0 0 0 0 2 17 2 25
12 0 0 0 0 2 13 2 102
xS; 0.08 +0.08 1.67+1.67 0.17+0.11 0.92+0.75 1.92+0.42 16.42+7.46 1.25+0.28 22.17 +11.69
. 7 E Xiaoxian
HEWF CK, CK, W La % Nd
Survey sequence
S N S N S N S N
1 1 7 2 8 2 2 2 39
2 1 18 1 22 2 21 3 31
3 0 0 0 0 1 1 2 3
4 0 0 0 0 0 0 1 1
5 0 0 0 0 2 3 3 4
6 0 0 0 0 2 121 1 53
7 0 0 0 0 2 4382 2 5266
8 0 0 0 0 2 19 2 4
9 0 0 0 0 2 16 1 4
10 0 0 0 0 2 28 2 14
11 1 40 0 0 0 0 0 0
12 1 21 1 12 2 5 3 20
Z+S; 0.33+0.14 7.17+3.69 0.33+0.19 3.50+2.03 1.58+0.23 383.25+363.65 1.83 +0.27 453.33 +437.54
S WIFPEL, N A%
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2.4 it EAERT R AR RN R E R

VT ERYIFEE B RS) THR 4. WX MERKX S CK, il CK, Z [RIYF £ & E #2257 BEERT
e kg, IEARE CK, BB FEIE X 5 CK, Z R Fh 3= & BERY ¢« B2 1. 0366.5. 0591 Fi1 4. 060, §il AL X Fig4 AL [X.
5 CK,Z [ ¢ fHk 3. 6374 F12.7484 , CK, F1 CK, [ ¢t {H/NTF 1,05, 728 CK, I CK, Z [E W F EEEER AL
S BEFEEIE S CK, RHAE S CK, Z B ¢ HI KT 10,01 , 2R BE LS CK,ZIEM ¢ HRT 10,05, 257
B3, KRB E AL PR R WA B EA BE T,

& CK, 5 CK, Z[E] ) ¢ {E 0. 1980, /NF 1505, IE ZAIZEF A BE . HEFEMELIE S CK, Z[H Y ¢
B4 3. 1138 F13.0421, 5 CK,Z[A1/ ¢« {E>h 2. 9317 F12.9209,¢ E¥IKT 15,0 , RAZERMBE

®4 FEEPHERTHFENUHEEE

Table 4 Species richness of neutral insect sub-community in grapery

AR JEZR Feidong 7 £ Xiaoxian

Survey sequence CK, CK, i La & Nd CK, CK, i La & Nd
1 - 1.4427 1.2073 - 0.5139 0.9618 2.8854 0.5459
2 — 0.4551 1.2137 1.1162 0.3460 0.3235 0.6569 0.8736
3 — — 2.2756 1.3029 — — 1.4427 1.8205
4 — — 0.5139 1.4427 — - - 1.4427
5 — - 0.2196 0.2115 — - 1.8205 4.1589
6 — — 1.4427 — — — 0.4170 0.2519
7 — — 1.4427 0.9102 — — 0.2385 0.2334
8 — - 1.1162 1.4427 — - 0.6792 1.4427
9 — - 0.5139 1.4427 — - 0.7213 0.7213
10 — — — — — — 0.6082 0.7578
11 — - 0.7059 0.6213 0.2711 - — -
12 — - 0.7797 0.4324 0.3285 0.4024 1.2427 1.0014

xS, 0.03+0.03 0.16+0.12 0.95+0.18 0.74+0.17 0.12+0.05 0.14+0.08 0.89+0.24 1.10 +0.32

M Wil CK, F1 CK, 5 G AL XA AE DX b = 8 B8 2 5 2 P W vl A, 600 S B0 RS x4 2 el v P R
YR E AR R
2.5 kT AR X B 1H 2h RE R M BRI A AR B i

KA etk B dumn vk B B Sy B E D BRI, 204 L - T A X £ 1 2 BB FAT 2 WA R i), K R EE D BE T Y
YRR BCRIAMA S RS T3 5, %88 LM AL XA CK Al CK, Z R BOR A 500 22 57 64T ¢ K, FEAR B
BUAEIX FIHEIX & CK, 5 CK, Z [E M Fh % ¢ {579 3. 4384.2.3911 701 2. 0528, AL FIELAE X 5 CK, Z [E] ) Fl
Bry e fE 1.6397 106357, AL X FIEAEIX 5 CK, Z [HZF B, 5 CK,ZHZFARE . HEHILX
REX A1 CK, 5 CK, Z [R] ¥ FFEH) ¢ E R 2. 2909 .2. 3223 F1 0. 3674, 5 CK, Z [BI¥)Fh 5L ¢ 150 2. 7533 FI
2.7744  RUIBMAERMELAE X 55 CK, 1 CK, Z [B] ) P42 S 3 B3, iAE AAOIE X M B2 2 = T CK,, CK,
M CK,ZHERABE, EREMEHHLEXS CK,Z YR H2ERARE, R 2R BE,

HEZAR BHRAE X EOAE X A CK, 5 CK, Z [EMA%H) ¢ {Eh 1.3047.1.0338 F10. 2300, 5 CK, Z [A]MA% )
t{E9 1.6014 F1 1. 1835, ¢ {HI/NT 14,5 , FRIIALAREL AR - T AR XS £ 1H Dh BE I B M ABUE A B2

i ELBAE X BB XA CK, 5 CK, Z [8]MAKLH) ¢ {H 1. 0431,1.0248 10.7369, 5 CK, Z [A]MA%H) ¢
{64 0. 9495 F10. 9490 ¢ {HIG/NTF 10,05 , 325 EL A 1 T A X2 1H 2 BE AT A AR BUR a8 o

b SAREE SRR AR T AE XS R 1 2 E H A A O e 3, RS X M EIE X R BB 3 R T CK
CK, o X5t AR P R I P BOma Ve R R R o
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x5 TELEHREIEEEAGDFEMANEER
Table 5 Species and individual numbers of prey functional groups of different treatments in grapery

. JEZR Feidong
FAERY CK, CK, 9 La N
Survey sequence
S N S N S N S
1 0 0 3 3 4 13 2 7
2 4 26 8 11 8 47 7 34
3 4 32 4 43 11 62 8 70
4 7 64 6 87 7 102 6 94
5 3 154 6 97 6 260 6 455
6 2 95 5 85 5 83 1 52
7 2 113 4 90 4 145 3 87
8 2 49 5 59 7 71 7 63
9 3 55 2 15 4 51 8 54
10 2 2 3 6 1 2 2 11
11 1 2 4 47 7 52 5 28
12 3 3 1 2 5 87 3 103
xS, 2.75+0.48 49.5+14.39 5.75+0.73 81.25+19.63 4.25+0.55 45.33+10.86 4.83+0.73  88.17 +34.53
. 7 E Xiaoxian
LN CK; CK, B La i Nd
Survey sequence
S N S N S N S N
1 3 13 3 12 8 17 4 41
2 2 19 3 57 5 25 3 31
3 3 123 3 164 7 139 6 124
4 5 247 2 339 1 254 9 250
5 7 130 4 381 8 269 11 266
6 3 74 4 112 7 201 6 149
7 3 316 6 296 8 4405 7 5453
8 6 72 7 99 11 102 11 105
9 9 94 8 77 7 96 9 93
10 8 56 8 65 12 89 11 127
11 7 102 3 25 6 82 4 111
12 4 47 5 63 9 104 9 125
ZxS; 5.00+£0.67 107.73 £26.02 4.67 £0.61 140.83 +76.63 7.42 +0.81 481.92+357.39 7.50+1.19 564.58 +445.07

S WIREL, N AL

2.6 Fi L ALY REHIRERA YR E BRI R
R AR AN B 7 3t A () b B X 1 2 RE AT B 0 o = B B S 9 T 3R6 , A A b i T AE 23 1 5 CK

*6 TRALEBRMRENGENUMEETE
Table 6 Species richness of prey functional groups of different treatment areas

b KRV JEZR Feidong 75 H Xiaoxian
Survey sequence CK, CK, B La 4t Nd CK, CK, i La % Nd
1 0 2.7307 1.5595 1.0278 1.1696 1.2073 2.8236 1.0771
2 1.2277 3.3363 2.0778 1.9850 0.6792 0.7420 1.5533 0.8736
3 1.1542 1.0635 2.6653 1.8830 0.6234 0.5883 1.4186 1.2447
4 1.6831 1.3435 1.5135 1.3206 0.9075 0.3433 0. 1806 1.6300
5 0.5960 1.3116 1.0790 0.9803 1.4381 0.6731 1.4299 1.9701
6 0.4392 1.1255 1.1315 0.2531 0.6970 0.8477 1.3199 1.1991
7 0.4231 0.8889 0.8037 0.6718 0.5212 1.0544 0.9535 0.8136
8 0.5139 1.2262 1.6422 1.6895 1.4030 1.5236 2.3784 2.3636
9 0.7486 0.7385 1.0173 2.0055 1.9809 1.8417 1.5336 1.9856
10 2.8854 1.6743 1.4427 0.8341 1.9874 1.9164 2.6734 2.2708
11 1.4427 1.0389 1.7716 1.5005 1.5735 0.9320 1.3616 0.8493
12 2.7307 1.4427 1.1196 0.6472 1.0389 1.2068 1.9378 1. 8640
ZxS; 1.15+0.26 1.49+0.21 1.48+0.15 1.23+0.17 1.16+0.15 1.07 +0.14 1.63 0.2 1.51 +0.16
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T CK, Z [8] {9 Fh = 8 BEREAT ¢ 4, AEZR BRI 22 JE A CK, 5 CK, Z [ ¢ fE 2 1. 0962.,0. 2546 711 1. 0068,
5 CK,Z ARy ¢ {2 1.2788 7010.9300, ¢ {HI/INT 1o, 05, HERIA B R + M AEX AL R R H 2 BE
Ry S B R AR AR/ N G ELBRAE (OB RN CK, 5 CK, Z IR ¢ fEC 1.7993 1. 5819 71 0.4424 ¢ {H¥)/]h
T to.05, HAEFIELAE S CK, Z [E] 9 ¢ {HH 2. 1709 F1 2. 0226, fAEIX 5 CK, Z 8] ¢ {5 > 10,05, ZF B, LS
CK, Z [ ZERBEARBE

3 NEEITE

T RGN ¢ K I AT, WA T R T AR % B T S M R R, SRR

(1) s - TCZR A AN Bl TG AR X AR B 45 2 el B AR v O D R B AR B A R B R AN B .
X ST L % P BV O A R B B X B TR R B R B

(2) i e 5 60 Bt - T A X 94 3t 5 2 ] 44 R ERSIE AR R A R BRI o = 8 BE RS MR B

(3) s - B A - T A XS 4 3t 2 VS BB A R D A B0 i) (2.3, 3 RO S BB H R AR B A RS B3

(4) - SR v - T S Yo RS 7 7 2 el 2 1 RE AT A 0 o = B BE R MRS (B 3 S ELBHIES L B A CK, 5 CK
ZEIRENREAYFFEEEEZRARE , MILS CKZHEREE,

AR AR S Shk e T SR B WIS A B, bR T T W B A K R B e EL R I 4L A
TR Ak R B B ARASRARAE E FR 88 BRI 5L 1 UG L (ALY o PR R AL 5 SR AR
B, PR R E R AR F R A S R BT LI, s R R B RS R R A
FERAEAY RHE P ARSI R SER KR E BB R B, KR K R BRI £ 2
AT RE e e R R RS A R A b B S R B M ERE B
PP ARGR ARV o XSRS G SRR B T h R R R A EE R R AR AR R,
TR X R A B PE R B v , [ 3 ) o s A S E W EZ AR, NP R R R A E N
AR o ABTFTEIREY, ST R KHE R N T ik B S B R BRI Rl 3 B, A T A Y
JRCBh i B R B A 2P

TR rP ) MR ORI AR BIORAG UV 19 R Sy , 20 AT 3 9 A R ek b — RO o I A o 22 AR 44
Py BEAEIR WS BETER AL EE PSR R . A SURMIA 3 8 BEAEAR AT, W0 £ B B AT b B 4y e
AR BB R, YRl BERR, VS R R , IRIBERRE O AR R e R R B R AR AT
TTERBON R RS o

T8 s - AN BT R T St R R B R AN R, HALERA R — PR
B : A< SORSER AU 2 T CEBEE T Bl , FR L E08S
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