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Leaf structure and chlorophyll content in Torreya grandis ‘Merrillii’ with

Nalepella abiesis infestation

QIAN Yuting', XUE Xiaofeng?, ZENG Yanru', CHEN Wenchong', YE Xiaoming', YU Weiwu', DAT Wensheng'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Department of Entomology, College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, Jiangsu,
China)

Abstract: [Objective] The aim is to provide a theoretical basis for the prevention and control of Nalepella a-
biesis and to study the damage mechanism and chlorophyll content from N. abiesis on leaves of Torreya grandis
‘Merrillii’. [Method] Dynamic changes in leaf tissue structure, stomatal structure, chloroplast ultrastructure,
and chlorophyll content were studied using the fluorescence microscope, transmission electron microscope
(TEM), scanning electron microscope (SEM), and spectrophotometer. [Result]The palisade cells changed in
shape and decreased in number for an increase in days after inoculation (DAI) with mites. By the 40th day,
thickness of the palisade tissue decreased considerably; spongy cells shrank; spongy tissue became looser;
around stomata the cuticular peg was destroyed; guard cells shrank; and stomata shrank revealing obvious in-
jury. Mesophyll cells gradually swelled and became deformed with the gap between cells becoming larger and
larger. Also, the number of chloroplasts gradually decreased with the appearance of starch grains. By the 12th

day, the number of osmiophilic granules within the chloroplast had increased with grana lamellae becoming
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more and more irregular in structure, especially on the 25th day, and finally disintegrating and disappearing on
the 40th day. There was no significant difference in chlorophyll content between ck and the treatment with mite
infection from 0 to 12 d, but a significant difference occurred from 25 to 40 d (P<<0.05). Compared to the ck,
the decrease in chlorophyll content continued as time increased. [Conclusion |N. abiesis infestation could de-
stroy the structure of the mesophyll cells and leaf stomata of T. grandis ‘Merrillii’ leading to a decreased
chlorophyll content that could affect photosynthesis. [Ch, 5 fig. 25 ref. ]

Key words: forest protection; Torreya grandis ‘Merrillii”; Nalepella abiesis; leaf structure; stomata; chloroplast;
chlorophyll content
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Figure 1  Stereomicroscope observation of N. abiesis
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Figure 2 Dynamic changes in the leaf tissue structure on different days after inoculation with mites
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Figure 3 A comparison in the leaf stomatal structure between healthy and 40-day mite-hurt leaves under the scanning electron microscope
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Figure 4 Dynamic changes in the ultrastructure of a mite-hurt mesophyll cell
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