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Relative advantages of slide-mounted vs pinned, chalcid specimens

ZHANG Chen” ZU Guo-Hao =~ LI Er-Feng = XUE Hao
(College of Horticulture and Landscape, Tianjin Agricultural University, Tianjin 300384, China)

Abstract [Objectives] Parasitic chalcid wasps are widely used biological control agents in agriculture and forestry and
conseguently have significant economic value. Because of their small size, most of their morphological characteristics can
only be observed on slide-mounted specimens. Preparing such specimens is, however, relatively difficult, and the quality of
preparation directly affects the value of specimens for species identification and research. This article summarizes different
methods of preparing chalcid specimens in order to provide clear diagnostic features for identifying the species of this taxon.
[Methods] Chalcid specimens were prepared using an updated Arabic balsam sealing method, neutral balsam (Canada
balsam) sealing method and the pinning (needle-insertion) method. All three methods are described in detail, including how to
optimize the steps of cleaning, dissection, transparency and tableting, in the production process. [Results] The preparation of
Arabic balsam was relatively simple, complex dehydration steps could be avoided and slides could be adjusted at a later stage.
However, slides cracked easily during long-term storage. Neutral balsam (Canada balsam) glass slides were more permanent,
but specimens were prone to shrinkage and deformation during the dehydration process. Furthermore, neutral balsam dries
slowly, has a pungent odor, and slides are extremely difficult to readjust. Pinned specimens retain accurate body color, grooves

and other gross morphological features, but many morphological details are hard to observe. Furthermore, specimens are easily
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damaged by insects during storage. [Conclusion] Different preparation methods should be chosen based on the size of

specimen, its intended use and the degree of ossification of the integument. (1) Specimens with body length < 2 mm should be

made into glass slides for observation and identification. The Arabic balsam method is relatively convenient and has a high

error tolerance rate, which makes it suitable for practice and the preparation of ordinary specimens. The neutral (Canada)

balsam sealing method allows specimens to be more permanently preserved, prevents corrosion and is highly transparent, and

is therefore more suitable for preserving type specimens of new species. (2) Specimens with abody length > 2 mm are suitable

for pinning, which allows body color and other gross morphological characteristics to be readily observed.

Key words chalcid; specimen preparation; arabic balsam; neutral balsam; pinned specimen

/INBEESE B 48 1) 2 /Mg B Chal cidoidea i
H, SRR TR R Insecta 5 H Hymenoptera,
T A 55 Bk /N Bl Encyrtidae . 1 /)N 1 B
Aphelinidae, 4:/N&FR} Pteromalidae. 2E/)NgF}
Mymaridae. #li/N¥ L Eulophidae F1 7 R #4 Al
Trichogrammatidae 45, T /IR B H 5/)N, RK

1-8 mm Z& 4y, Fx/PAJAY 0.2 mm( Gauld and Bolton,

1988 ), ZZ R HAE AR B AR AR R
AR RAF, A SR BFNME( Greathead
1986; FE2FHSE, 2017), 1% WA EYIBIG S
b, 4R ZE N Z I ERA /N B
H AT DL HAE A W B ih S 2P ( Clausen,
1978; #1745, 2018 ),

KILISK, /N o3 B BN RINE, B4
MERUN, 4R ZHIEKE/NT 2 mm, FECH
TEAFHEME LB, HARE 37 h bR i il /e K
AT W EEHF5% ( Mound and Pitkin, 1972 ).
Novitzky (1956 ) HEZAR T EEFIIRAE /N i) — sk
J7#5; Doutt 1 Viggiani (1968) 45 Hi¥brA &
T 10% KOH M rh i 7i& WAL 3 ; Prinsloo
(11980 ) ik T —F 3L T & KM 1 il v
%, EAEHATEK/DNT 1 mm B/NRE
Noyes (1982) #ATEANMIEIR T O T/ N R
£ RAE SR AR EIVE T 5 s Heraty 45 (12006 )
XPEHEARA I W VESES T TR0, R X AR AR
TEIASIEAT T 3R, 3R 2= %0 3 R 7 i il w8 o
Pl d AT TR (B, 1992 HiEE,
1994), LArp MR e dst R MO & R B i
R EER O, BN 5%-10% KOH (.
2R, OBE, TR IMZEHK SR MBS
B (G2 mud, 2004; sKEFGSE, 2006 ).
AR, R 53 B N 2 R BRI 3 7 2 il

VE/NEEARA (4757, 2015; MHEM;, 2016; Bk
r, 2017; XIEAT, 2019), RIE4& (2017) 4
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FE. W BT ORI Ry 2 AR A
HEAT T I o
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FARAS A HE LS/ N BT S AE , B X
ARGEPRIR T . R, Zad ] ZAE IR R
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B, VMR 5 it o SR 18 b HLZ) T 088 1 4 5
SFAIE o 12y ik TR P AIHL g /NAY B R R B AR o]
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1 #MBERE

11 CIHR

Jr I (s ip X A S FR A W
MMXUNM&MW%(E?&):%Z%
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e (SEFLR ), IR EaEE, Rtk , mekH
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AT TR, TR T IK S B I A7 e
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13 #Hiltrg
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o Q O label

FEIRE
Collect label

% i) i)
Head Thorax Abdomen

E1 REEIMUERRIER EaYHES
Fig.1 Thearrangement of each part of the
chalcid body on the microscopic slide
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A AR T I LA, BLLA B A 2
JO7 e e A% SR R IR, i 2 B R S
F R WOTEORT o O B e Tk, vl
T 35 B R — P AR R, R BT A s i i 72
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A %6 T H G IR CBR AR FE AR A Rad H
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WG T5% B TIETE, SRE TR %
B EEPR AT B TR AR T AT,
Hofhofy o A0S SB AR (R RTE, 88 TR
Y RHIE
1.6.2 FrRMMME  BL 50 HUE GRS T4
1 ( Critical point drying, CPD ) X /] 4 7 4
( Gordh and Hall, 1979), #f B iR #y & 4
I o

YRAEH A M =M 2 Mgk (F 2),
JEEE Lmm AT, 4R R/IMESE RN
ARG IT « 78 =M atRARumiR b/ vF Ui sk
HFLEE, HUAS = MARAun T, RGN rh
o A A s B A, el Sk R AR e i e
HIJE# [a] AM 5 R ACR R iR 5 48R~ A
NGE A5°HRE, MF—M 5 a0 RRImE 45°%
gEE R LTy vy T 35S 0 SN T DA = T2 s ]
JERRER B . o TS TACR I e A
6 RS ) R R 5 TR AU TR O [ R AR
A% (E3).

B2 MMEE=fREKF (L) MEEEKF
(A) ERREMEGIE
Fig.2 Thesticking position of chalcid on the
triangular paper card (left) and rectangular
paper card (right)
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RERE
Collect label
W ERRAE
Identification label

B3 fHERASHRZEMNCE
Fig. 3 Therelative position of the pinned
specimen and the label
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SREGHIRRTR, SR Lk B A e bl 4 2 B2
A BR, RORAE ] A d A2, B fE
R KRR, R TR RE AR RS RS,
BB, TCUUHE. A K- A, 205 3
TS E s 2B RS, RO SER A
JEM R CIE 4 A, (ERBTRAAIEE R 2 4F )5,
W o RETFTH (K 4: B), AT
BRSO DU, ATy 12

JES&MNY

TRRRRT] j cevphane
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2019.08.16-08.24 :
Wl Smith, 1880 (Q)
' \ Det. By Zu Guohao
Number. 201953 | ) e TIAU
FEMT .
& S ; ! Tassonia
ORER || gloriae
B 2019.10.12-10.19 |
Hxe Girault, 1921 (9)
i X Det. By Zu Guohso
Number. 2019-16 Y T SAU |

4 MHARER 1A (A) F0
2% (B) WTLL
Fig. 4 Comparison of one month (A) and two
years (B) of Arabic balsam sealing method
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IR 25 P E], 40-50 °CHEAS s 48 h, T
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WHTTF, W TF T AR T AR Wi i —
¥ SIS PAN. 2 v S O N | B2 R 7 R M
ERBIEE vk RACR R s (B 5: B,
AAEA 578 # (K 5: C), HMMEITE T i
o 3X 2 B 3430 R AR 1 7K ARAE

TPk || Heolotype
LMK Copidosoma
OXER —
2019.04.26-05.02
A s sp. nov. (Q)
Det. By Za Guohao
|| Number. 201945 d TIAU
| N
FEgkM Paratype
mwn o || Copidosoma
guangxiensis
2019.04.26-05.02
. DOV.
B wie sp. nov. (9)
| Det. By Zu Guohao
~Number. 201946_| | TIAU
USA: California, Riverside Co.
iverside, UCR Quarantine Lab.
Ooencyrtus 27.i.2019, N. Po:: from colony
mirus on bagrada bug, Bagrada hilaris
Triapitsyn (Burmeister). Of Pakistan origin
| & Power Vs, USK Rucaved
C || HOLOTYPE 2 i 3.x0.2015, S&R # N-15-30
1 Ucre Ooencyrtus sp., females, ca. F44
{Ipet by I 7 7. Boee
iIS- V. Triapitsyn 2018 jUCRC ENT 311772

B 5 fUEMEHRF1INA (AL 25 (B) MR
mEXRWEEHRF 24 (C) B3
Fig. 5 Comparison of 1 month (A) , 2 years (B)
of neutral balsam sealing method and
2 years (C) of Canada balsam sealing method
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A BT T B LR Bk D e B P «
N k (1) G4 b3 A% 45 7 58 1 F 7R KR F
e * 2 mm {§3/NEE RS BRI RE R /N RR
/ . p| B, 2007) KR, HORAK ELIRBE M
[ ;zzzﬁ%w\ MR RRAR A S ARSI 6, 2080 1]
= T HISGH5E ., CPD Mo 1 47 2R 5 L P e 25

Ho EREE(A) MZ@REE (B) WstERa 0 MUSMPPRARNE, Al MRS fRAr L

Fig. 6 Pinned specimens of rectangular A SRR, diUl FHAE R 4R HIE, 7F
andtriangular paper cards JE IMRAE P B E D (R AE4E, 2012).

Y LW IR 2)% N 2 > \EE&#
3 EwE5itie (2) XFFHRENF 2 mm /NEbRA, BT

ARZ A1 FFAETC A M B8 T LR (B AR A
ARSCHEARICIR T BT | Ve R Ao ik H2F, 2012), POl s fbnAs o BaTRiq i
FEHRIE R NEARA R TIE , X TR B4ES B R REaRT a Z RN BK PR (& F

xR 1 BREFEFEMEREIIEL

Tablel Advantagesand disadvantages of specimen preparation methods

ES DRIV S (W B A
Types of mounting medium Advantages Disadvantages
ZERRENS KM, XIBE AR BT BRIk et PRI R AR 2 T
Arabic balsam — W It will crack after being stored for a long

- time
It has good water solubility. When you are not [ .
satisfied with the slides, you can dissolve them in JUTEVIEA K T ERNE

distilled water for secondary adjustment at any time It isnot as transparent as a neutral balsam

il w7, TR

The preparation is convenient and the toxicity islow

THEM, AEKE
Fast drying, not easy to grow mildew

HRER I IR, B AT TR O, e

Neutral balsam It has high transparency and is easy to observe The solvent is xylene, which has certain
Ao KA, AT toxicity
It is not easy to grow mildew and can be stored il R e A, AT AR
permanently It dries Slowly and has a pungent odor
ATy FHABA) 5 H T T E M — kR A
Not easy to react with other substances It is extremely difficult to readjust after

drying

IR i A v 2 o A e Y
It is easy to shrink and deform during

dehydration
PN [F AR PRI, (ENFEECSE, By
Canada balsam Same as neutral balsam Same as neutral balsam, but more
expensive and prone to yellowing
FHdbR A AE S A s WL AR B AR (5 A5 B (AR 25 (USRS
Pinned specimen It can better observe its overall shape such as body Body shape shrinks easily
shape and body color RIS 2 W%
B S s A i ML i Detailed features are difficult to observe.
The concave and convex conditions of each bone {777 24%5 5 il (o mblk /| Ve 25692 dbk ol
piece of the worm body can be observed Improper storage is easy to fade or be

eaten by pests such as bark beetles
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2015, fHEE, 2016), $EEdl AR T B A s
R, HBTHAA B A KRS, 38R AN R R L
Je 3 AT FH AR A T R R S R R IS A 2R
el B {5 Noyes (1982) A g BRIKEPERT I
O34, ISR BT K A IR BB A AR
A7, AW T 455 PR s b 35 3% A
DU X — A0, RE R AR AR ]

( 3K S TR LR A4 o7 R FH H PR B (2 K)
B, WIEICEPE (sREansE, 2011), &
B 400 5 (Noyes, 1982 ), HSzBrfifE it 2
BONE S, T /NEMREN, BRI
W BN E DR, B R 5 XL
WHTTF . WFFUp/NERE (BRl, 2017 ) FaRHR i
BE (XUEAT, 2019) SFIARBERCARIASHE, AT
PEWS IS JG 2 4, Xt il B 3 K R4 o

(4) WhRA g i 2 aoH PR R Bttt i, ol
[ 3% AR AR R AR AR, DLRAS B8 ] it
WSS RE R o DA LA it /N A S Ho A
NBURE B RRARINE, A —E NS ME, Bk
FRAE D B 5

AGRAE W T AT BN R, 5y 2
B G Sk FBA 2 5% 4T (s R Y LR 4 2
FEW Ve B 5 0 R R BT, A B KRN
JE R i A R 5 A s AR | X slE 5 i A s
[i1] 32 TR A O, B WA R 10 5 K 2l v b4
% A I BE A R ME ( Noyes, 1982), [R] A #B ke
5 (2017 ) TERFST 6] 2 Fif de A /N B B
PRAR AR RS Y 3 I AR 5 B A AR AT
HE—ENXR, HRED RS FEER R AL
o TE/INIE B A A 1) J 62 ST 56 v mT 34 i 375
P AR XoF /N e 75 T R P8 5 W () AFF 5T, 50T 4 i
WIEFIE],  DASRE S 3 A Ak %
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