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Morphological and ultrastructural characterization of the alimentary canal

in larvae of Hyphantria cunea Drury

WANG Guang-Yu', ZHAO XingPeng’, WANG XiudJi', ZHAO JingFen’, CHEN Min"" (1. Key
Laboratory of Beijing for Control to Forest Pest, Beijing Forestry University, Beijing 100083, China;
2. Academy of Water Resource Conservation Forests of Qilian Mountains in Gansu Province, Zhangye
734000, Gansu Province, China; 3. Forestry Station of Fengtai District Garden Greening Bureau, Beijing
100055, China)

Abstract: Hyphantria cunea Drury is one of the most important forest quarantine pests in China. It has a
wide host plant range of more than 600 species in the world, and has caused huge damage to forestry and
ecological environment. To clarify the morphological structure of the alimentary tract of H. cunea larvae,
can help to explore the feeding habits and digestive physiology of H. cunea larvae. The morphology and
ultrastructure of the alimentary tract of H. cunea 6™ instar larvae of were observed by optical microscopy,
scanning electron microscopy and transmission electron microscopy. The alimentary tract of H. cunea larvae
consists of the foregut, midgut and hindgut. The foregut is the longest part of the alimentary tract, which
accounts 54.27% of the entire alimentary tract, includes the pharynx, oesophagus, crop and
proventriculus. The midgut is relatively short, accounting for only 21. 28% of the entire alimentary tract,

with a peritrophic membrane inside; the hindgut consists of the pylorus, ileum, colon and rectum. The
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pylorus consists of the pyloric cone and the pyloric valve. There are 6 malpighian tubes and 2 silk glands.

The alimentary tract of H. cunea larvae is similar to most of Lepidopteran alimentary tracts, except that the

foregut has a large variation in length. The correlation between the alimentary tract structures of the

H. cunea larvae and its self-defense mechanism, feeding habits and hunger tolerance is further discussed.

Key words: Hyphaniria cunea Drury; larva;

microscope; transmission electron microscope
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Fig. 1 The morphology of the 6" instar larval alimentary

canal in Hyphantria cunea Drury
F: FG, ®ilm:; MG, whim; HG, J5 s Ph, WA; Oe,
if; Cr, WE#E; Pr, AU E: SG, Zf: M, HIKHE;
Py, H4l]; IL, [nlfig; Co, Z5f#; Re, EH M. Note: FG,
foregut; MG, midgut; HG, hindgut; Ph, Pharynx; Oe,
oesophagus; Cr, crop; Pr, proventriculus; SG, silk gland;
Mt, malpighian tubule; Py, Pylorus; IL, ileum; Co, colon;

Re, rectum.
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Fig. 2 Foregut electron microscope ( A, B, E) , paraffin section ( C, D) and stereoscopic microscope ( F) of the 6™ instar

larvae of Hyphantria cunea Drury
W A, BERAMSW: B, il SR, C, HBERY); D, siEMY: E, ar8 AR F, 3T, Cm, L
In, WL L, Wl EL EEAIMZE: Lm, 2001 Fd, &4 Sp, BH; Oe, i Ph, Wd; Cv, B[ 1. Note: A,

inner side of labrum and pharynx; B, the junction of oesophagus and crop; C, crop trasection; D, proventriculus trasection; E,

intima of proventriculus; F, the cardiac valve. Cm, circular muscle; In, intima; L, lumen; El, epithelial layer; Lm, longitudinal

muscle; Fd, food; Sp, spinule; Oe, oesophagus; Ph, pharynx; Cv, cardiac valve.
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Fig.3 Midgut paraffin section (A, B) and electron microscope ( C —J) of the 6" instar larvae of Hyphantria cunea Drury
TE: A, g B, iakEd; C, hiiplEE; D, PBAMENLA: E, BIER: F, PR G, MOR4I S
FORARM: H, FA4iN: I, kEs T, TANEE. Mw, IAEE; Pm, BIENG Ep, B3R Ce, FORANME: Ge, KM
f; Re, BRAE4IHE; Mt, SRE; Lm, YL Tr, &5 Cm, L M, LR Mi, f(5FE; Rer, ML EK; Ve, $Eifl;
Nu, ZH}fi#% . Note: A, midgut longitudinal section; B, midgut transection; C, the ventral surface of the midgut; D, midgut
outer wall; E, peritrophic membrane; F, midgut intestinal wall structure; G, goblet cell and columnar cell; H, regenerative
cell; I, microvilli; J, midgut inner wall. Mw, midgut wall; Pm, peritrophic membrane; Ep, epithelium; Cc, columnar cell;
Gc, goblet cell; Re, regenerative cell; Mt, malpighian tubule; Lm, longitudinal muscle; Tr, tracheae; Cm, circular muscle; M,

mitochondria; Mi, microvilli; Rer, rough endoplasmic reticulum; Ve, vesicles; Nu, nucleus.
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} ! 200 pm

K4 SeREPEke A iUsmAEII R (A B) (RIS (C) MMHEE (D-H) W%
Fig. 4 Hindgut paraffin section ( A, B) , stereoscopic microscope ( C) and electron microscope (D — H) of the 6" instar
larvae of Hyphaniria cunea Drury
TE: A, wilIREY B, WgREYl; €, /g D, hEmESEL: E, BT F, gshRim: G, S5 AEE H, B
Midl. Cm, WL Pr, ARRLA; My, DIGEE; EL BEEANE)Z; MG, |l Co, £5M; Re, Eip; PC, Wal'JHE: 1L, [Wlj;
Ec, #MEE; In, Y. Note: A, pyloric transection; B, ileum transection; C, hindgut; D, the junction of midgut and hindgut;
E, pyloric valve; F, colon outer surface; G, colon intima; H, rectal transection. Cm, circular muscle; Pt, petal muscle; Mt,
malpighian tubule; El, epithelial layer; MG, midgut; Co, colon; Re, rectum; PC, pyloric cone; IL, ileum; Ec, ectoblast; In,

intima.
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malpighian tubule; SG, silk gland.
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Fig. 5 The malpighian tubule and silk glands electron microscope ( A — D) of 6" instar larval of Hyphantria cunea Drury
E: A, BREREL: B, BRE: C, 2% D, 2T, BL, Bk Mt, R4 SG, )k, Note: A,
the origin of malpighian tubule; B, malpighian tubule; C, silk gland; D, silk gland transection. BL, bladder; Mt,
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