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Effects of calcium fertilizer on the development and reproduction
of grape phylloxera, Daktulosphaira vitifoliae (Fitch)

*
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Abstract [Objectives] To determine the effects of the large amount of calcium fertilizer required by grapes on the
development and reproduction of grape phylloxera, Daktulosphaira vitifoliae (Fitch). [Methods] Grapes were watered with a
nutrient solution containing either 0 mmol-L™' Ca®*, 2 mmol-L ™' Ca®" or 4 mmol-L ™' Ca*" over the entire growth period in a
greenhouse. After three months, the effects of these treatments on the survival rate, life span and fecundity of grape phylloxera
were evaluated under laboratory conditions. [Results] Development time, longevity and adult fecundity increased by more
than 1.88, 1.18 and 3.34 times, respectively, with increasing calcium concentration. However, the development time of
first-instar nymphs decreased more than 0.80 times. The intrinsic rate of increase (r,, = 0.191£0.003), the finite rate of increase
(A =1.210+0.004) and the net reproductive rate (Ry= 169.070+11.897), were highest in the 4 mmol-L"' Ca®" treatment group,
and significantly so compared to the 0 mmol-L ™' Ca®" and 2 mmol-L™' Ca®" treatment groups (P<0.05). The age-stage specific
survival rate (Sy), cohort age-specific fecundity (m,) and age-specific maternity (/n,) were also highest in the 4 mmol-L™" Ca*
treatment group. These parameters were obviously lower at lower calcium concentrations. [Conclusion] Calcium promotes
the development and reproduction of grape phylloxera, and calcium fertilizer should be applied, within reasonable limits, in
vineyards where grape phylloxera occurs.
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F1 AEFBRAFENGEHREAMELETREENZM
Tablel Effectsof different calcium levelson the development and fecundity of Daktulosphaira vitifoliae

Z:%0 Parameters

Qb3 Treatments

0 mmol-L™! Ca*

2 mmol-L™! Ca? 4 mmol-L™! Ca®*

§IHA Egg (d) 5.78+0.05 a 5.74%0.06 a 5.81+0.07 a
1 # P33 First-instar nymph (d) 10.78+0.34 b 12.29+0.31 a 8.60+0.31 ¢
2 ¥ Second-instar nymph (d) 2.64+0.13 a 2.56+0.16 a 2.15+0.13 b
3 W& Third-instar nymph (d) 2.05+0.10 a 1.97£0.11 a 1.74£0.14 a
4 ¥ i1 Fourth-instar nymph (d) 1.48+0.07 b 1.76+0.09 a 1.52+0.08 b
EF] Adult (d) 11.12£0.67 b 9.79+0.61 ¢ 20.87+0.93 a
SE¥y %4 Mean longevity (d) 33.59+0.80 b 34.11£0.77 b 40.21+£1.01 a
B BRRETHA Total preoviposition period (d) 22.71+0.37 b 24.32+0.37 a 19.76+0.40 ¢
F=UIH Fecundity (eggs) 66.58+9.20 b 64.73£4.74 b 222.52+15.94 a

[RIFT B Jo A AT A NG B R AR IR B Z A 22 5248 0.05 K-F EEAAGE#78 Lo £ 2 [,

Data followed by different lowercase letters in the same row indicate significant differences among different treatments at the

0.05 level. The same as table 2.
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Table2 Effect of grape rootson population parameters of Daktulosphaira vitifoliae under different calcium levels

AbFH Treatments

20 Parameters

0 mmol-L™! Ca®"

2 mmol-L™! Ca®* 4 mmol-L™! Ca®

N ELHE K % Intrinsic rate of increase (r,)
JE BR 344K % Finite rate of increase (4)
¥ (% Net reproductive rate (Rg)
S-S5 AR I} ] Mean generation time (7)

0.132+0.003 b

1.141 £0.004 b
39.042 +3.592 b
27.672 + 0.465 ab

0.128 £ 0.004 b
1.137 £ 0.004 b

0.191 £0.003 a
1.210 £ 0.004 a
38.366 +3.089 b 169.070 £11.897 a

28.489 £ 0.572 a 26.897£0.420 b
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Fig. 1 Effectsof grape roots on the age-stage survival rate of Daktulosphaira vitifoliae under different calcium levels

A. 0 mmol-L ™' Ca?"4b¥; B.2 mmol-L ' Ca® 4bFH; C.4 mmol-L™ ! Ca®"4b¥]

A. 0 mmol'L"! Ca®" treatment; B. 2 mmol'L ™' Ca®" treatment; B. 4 mmol-L ' Ca*" treatment.
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Fig.2 Effectsof graperootson the age-sage life expectancy
of Daktulosphaira vitifoliae under different calcium levels
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Fig. 3 Effectsof graperootson the age-specific mater nity of Daktulosphaira vitifoliae under different calcium levels
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it AR ARl A 285 ZR G 1) S A 4 B 4, et
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Fig. 4 Effectsof graperootson the age-specific

reproductive of Daktulosphaira vitifoliae under
different calcium levels

(Han et al., 2016; Dong et al., 2018 ), HAFE$%
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B EFEMR (Ren ef al., 2013 ), XA H
SEM HE— DAL B AP RO , B U AP R
¥ ( Zanic et al., 2011 ; Rousselin et al., 2016 ),
S 1 AR A W A I B R AR /D 1 o W E i
P (De Lange et al., 2019 ), [AEf, #EAC A5
BB AE P F AT FERE T, PPIE BRI K A AR
PR A B P P A R 8 2 SRR 1 i, P R L
AHIHIER]

Jits 25 A T £ L HL P S i) DT AE 4
FERIN S5 o AW s 55 A it FH RE % R A A
Yyxt 3 O E R HRHT T, A A K it

( EZEWIr A ) SR E Manihot
esculenta X} T KWy Phenacoccus manihoti Mat.-
Ferr.i$ilE (Le Rii et al., 1994 ), WifR S 45
HEINE W FE VS Pinus pinaster Ait. ¥ % H
Hylobius abietis L.1f&F , HALX TR K
A A FH A0 = ) 3 T ( Zas et al.,
2006 ); {H 1A 58 2 BHAS IE 1) 4 2t FH RE A 1
SRAE )0 BB AP , ATER T Solanum
melongena L. THI W3 it fef: iR 55 A1 ML P NE KL BE
WA AEME#] ©h ( Thysanoptera: Thripidae ) X T
MFHIEE (Almeida et al., 2008), HKERER
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21 R By Aonidi-ella aurantii 1 Z J5 F W
Bactrocera dorsalis BIHKIHGE S (Hua et al.,
2015 ). ABFFE AP, BEESET RGN, #H4
HORIF A R B AR ) W e, UL,
5 JIES T R A ARG 1 A 2 X 25 AR TR I W ) HIE T
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S, O T Ik (R T 2 AR R 0 1) 5
W), AL — 25T

oy B RN AR AU RS O RE B 2R A e B R
AU ZFE 1 ( Boggs and Ross, 1993; Boggs and
Freeman, 2005 ), Q075 H i d b 58465 DA
AT IEAE Wik K AL G W 1S I B3 ) AN K 5 i

( Simmons and Lynch, 1990 ), % H &%) fE 6t
W HBSEMEGE ) (Gibbs et al., 2004), A&
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e 7 AR R B E SRR, A R
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A BIFE 3B v T AR e S, AR AL 3 AT
DI 25 B R ) T AR RN A A B A A 4
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ARG A/ A A it v o 28 A R X 2 AR
TEWF R PPE , MR T A AR W AR R
KA FEG

B R P AR W5 - P A i R 0 T
() A o 65 25 5% 5 ) 260 A X ) 28 AR TR WA Rl R 2 28
FFASCS 52 , AHFSE % 0 T Fe i i 1 53
b, HIR$EITAAMA, RO X FhEE s A1 T 1
( Chi and Liu, 1985; Chi et al., 2020 ), A5
K, 4 mmol-L ™" Ca kb B 5 H & kb PRAH AR
AR I A ar 2 1.2 B, (B4 T A R
PO 3.3 4%, X AT REEAE BB AZ A
MITEOLT , %60 AR WF A3 2 S DD AR B AT
e 517 ( Boggs and Ross, 1993 ), RN MARY
PHAAERS, B = PRI ( Total preoviposition
period, TPOP ) #/|v, FhBEZAW i #mr, 4
mmol-L™" Ca” ZbH R TPOP K T HAl
AR, T LA e R A R R A TR Y i v
J1o R, A R E AL EERD 4 mmol- L
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Al A3, R 0 v e JRE A R T e AR A AR
K

gi b, FIEAMERA A A K R B s oK
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EIRVRE T A R B, KU, FF AR
Uk e A A el IR A IS L S B
BB I iz B B G o
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