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Abstract [Objectives] To clarify the morphology and growth characteristics of the sexual generation of Schlechtendalia
chinensis (Bell) and thereby improve artificial gallnut cultivation technology and yield. [Methods] Sexual S. chinensis were
reared on concave microscope slides and molt, changes in body color, body length and width, observed using an inverted
fluorescence microscope. A microelectronic balance was used to measure aphids’ fresh and dry weight and thereby calculate
their water content. Newborn aphids were placed in dark, artificial climate boxes at 24 °C, at a humidity of either 30%, 50%,
70% and 90% and the number of deaths per day was recorded and compared. [Results] The mouthparts of sexual aphids are
degenerate. Females and males began to molt on the day of birth, molting 4 and 3 times within their lifetime, respectively.
Body length and width both showed negative growth trends. Mating occurred 5-8 days after birth. Females survived for 25
days and males for up to 15 days. Females’ dry weight increased twice during their lifespan; on the 3rd to Sth day and on the
11th to17th day after birth. Males’ dry weight consistently decreased. The water content of females and males both increased,

the latter was higher than the former. The correct environmental humidity was crucial for growth and development; 70%
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humidity was optimal, higher or lower humidity was not conducive to normal growth and development. [Conclusion] Although

the sexual generation S. chinensis cannot eat, they complete normal life activities such as molting, mating and reproduction.

Furthermore, their water content and female dry weight increase over their lifetime.

Key words Schlechtendalia chinensis (Bell); sexuale; morphological development; weight; humidity

Fif%E 7% ( Hemiptera: Aphididae ) &% [¥ &
B GTIR R L, th FOR BO HAE T D S T
PN T ES . AL TR TS, AR
Schlechtendalia chinensis(Bell) 2 i 1% 1 %F (1) —
i, ¥4 TERRKR Rhus chinensis & it |-,
TERCE & B ek o, B Ay, AT
P R KRS (BRI, 2000) o MARTEFR
AT SRR, SR A T T I AR 2
T3~ BN TG M N A R T BRGERE )
FRAE | A S 2 AR (Shao et al.,
2013) , HApplp it — N aEw HE IR, R
BT , B R A A BT A AR o — A T P AE
BCA AR (e sKAGE, 1987 ) , dlad HitEse
[IVESIE - S i ) e R A YA E B/ =il
Foor RAEWIMEAE T A, ORUE T R Y e Lk
(JEBRE, 2014 ) 5 A7 b, b AR T4R
A1) 7 XS BT R A IR s i M 2 IREE TR
AU T HAEF R, B KT AR
FEVEE KA, 19905 #F4E%, 2011) o 4R
M, MEBF BT AR, —tlf Hae2e s —3k
THE, i3k TR BRI Bl — > AU S4h, %
BFET R, B, MR A
HNEZR R, W5 P i B R0 A T
TAEE K I BO R AR

B R RIK 53 I8 5w B BB A 1 1 b 22
e, R R e Sl A BE iy SR, AR
M, MEEFRAT g8, JoEE S B i NS A
FRBUCEFR AR, X A5 M 0 5 4%,
FETRE M EE N R B, AT L
Erp T E P AR ( Shao et al., 2013; Wang et al.,
2016, 2017; Chen et al., 2018, 2020) , X}
PN AR B ISR AR D o AR 58 0 1
B WS, B . PRI RN KR I T T3
REIBIEGY , BFEREm R AR, WA A
THEE BRI 2 1 m B AR AR

S T A PRI 0 I W TR 2 R
1 MRl5hF*

1.1 ik miR

F AT R PR, B g B 456
HAEF AT BRI (30°10'N, 110°52'E,
MR 960 m ) R I (FITWF ) HEE, BT
B AEAL, ERARR TR

12 MMM TRSIFEREREZFTILE

SR AMT , BRIPL R F IR 100 k&
T A WEIELR A 55 IR LY , 15T =1k
UEFERE, 3 S BOR SCRT) 7 P A R P A 45 50 Sk,
BT MR b SRR R I A R IR 4
FOARFT, R EERAEEEAR (PRSI, fR
FRIEARENRARAS, S PEF R L& 7 I 55 A 1 2
5% ), IS A E A Wi, 7 Lk AE B A
ik (B 1), BTERTIELART. B HHHE
B B (Olympus 1X71 ) WLESEP: e A1
PR I8 17 D AA B AR Ak, I HAAR R R
Bi, HLAEWREEH,; R R AT D AT S
WEMEIE T, BRI AR FIASE , Ifid 5%
H A,

| -]

s

bl |
E‘
)
] -

3
=
-
.}
wiz
-
i

B 1 MBS BLEFREY
Fig. 1 The sexuale was separately reared in
microscope concave slides
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Fig. 2 Female (A) and male (B) sexuale of Schlechtendalia chinensis without mouthpart
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Fig. 3 Thesize and morphological differences between male and female sexuale
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A. Female in early development; B. Female in later development; C. Female after giving birth;
D. Male in early development; E. Male in later development; F. The mating male and female.
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Tablel The changesin body length and width of sexuale

K (pm) K58 (pm) iR K Fifw (d)
Body length (um) Body width (um) Molt times  Longevity (d)

PAf KA D

Sexuale  Developmental duration

WEPE 1 H i 1-day-old 514.909 +33.537 a 268.213 £27.059 a
Female 2 i 2-day-old 482.907+38.291 b 243.6824+26.259 b
3 Hi#E 3-day-old 480.813+39.081 b 240.537+33.482 b
4 H i 4-day-old 472.996+35.423 be 237.722430.428 b <25
5 Hi# 5-day-old 469.794+9.404 be 236.928+13.615 b
23 H % 23-day-old 456.637+36.730 ¢ 235.087+37.854 b
25 H % 25-day-old 283.693+28.805 d 260.436+23.994 a
F{f F value 161.507 5.077
P{f P value 0.000 0.000
Tk 1 Hi#% 1-day-old 439.678+23.415 a 202.760+12.894 a
Male 2 H#% 2-day-old 384.837+61.808 b 177.755+15.824 b
3 H# 3-day-old 381.794+36.955 b 172.130+£19.926 b <15

4 H#% 4-day-old
15 H i 15-day-old
F {f F value

P {f P value

358.859+35.579 ¢

211.646+29.232 d
181.003
0.000

171.850+16.131 b
153.166+15.634 ¢
41.789

0.000

F R P SR 22 5 A [R50 7 1R R 8 K S A AN/ 7 RE R R TE P<0.01 7K 22 540 38 (BRIN Ry 22

5T )

Data in the table are mean + SD; those of different sexuality within the same column followed by different lowercase letters

are extremely significant difference at 0. 01 level ( One-way ANOVA).
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Fig. 4 The dynamic changes of sexuale's fresh weight
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Fig. 5 Thedynamic changes of sexuale's dry weight
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Fig. 6 The dynamic changes of sexuale’s water content
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Fig. 7 Effects of humidity on the mortality
rates of female sexuale
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