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Effects of Low Temperature on Mesophyll Cell Ultrastructure of
Osmanthus fragrans ‘Zhangyuan Hong’

You Yang'?, Wang Xianrong'*, Zhang Xiaoyun®
('College of Biology and Environment, Nanjing Forestry University, Nanjing 210037, China;
*School of Horticulture Landscape Architecture, Henan Institute of Science and Technology, Xinxiang 453003, China)

Abstract To investigate the ultrastructural change in the mesophyll cells of Osmanthus fragrans which
was introduced from southern to northen China and reveal the regulation of cell construction changes under the
low temperature stress conditions, the investigation used 3-year-old trees of O.fragrans ‘Zhuangyuan Hong’
as material and put them a series of low temperature. After sampling and chiping, using transmission electron
microscope to observe the change of mesophyll cells ultrastructural. The ultrastructure of every organelle was
normal at the normal outside temperature (20-25 °C). At 5 °C, chloroplasts underwent a slight swelling, while
mitochondrial structures were normal. At 0 °C, the osmiophilic granules in chloroplasts increased, chloroplast
swelled, and the total number of mitochondria increased, while the starches appeared annulated between bright and
dark interphase. At —10 °C, the organelles collapsed and degraded. Therefore, the chloroplasts of different cells
exposed to low temperature showed different degrees of sensitivity to low-temperature. These results provided

cytological basis for the recovery and growth of the plants. The stabilization of chloroplasts, mitochondria and
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nuclei in the mesophyll cells can be used as important reference indices for the response of O. fragrans to low

temperature.
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A KT R 0B S I (B =10 pm); B X HE - 20 - S A e i 45

FaChi =1 pm); C: SRR 4

4

Lo R MR R =2 um) ; D: 8

S 0 N P 2 A 5 A (B )R=500 nm); - B of [ I 0 o A 5 A (B3 )R=500 nm). - CH: IFERAA M 24 Ve 6 N: AR A%:

CW: 40 fuBE; OG: WEHkAA; S: JERHI .

A: ultrastructure of contrast leaf cells (scale bar=10 pm); B: ultrastructure of chloroplast in contrast leaves (scale bar=1 um); C: ultrastructure

of mitochondrion in contrast leaves (scale bar=2 um); D: ultrastructure of chloroplast in contrast leaves (scale bar=500 nm); E: ultrastructure of

mitochondrion in contrast leaves (scale bar=500 nm). CH: chloroplast; M: mitochondrion; V: vacuole; N: nucleus; CW: vell wall; OG: osmiophilic

granules; S: starch grain.

Bl ®EiRTRITL M R RAaEB ML

Fig.1 Ultrastructure of O. fragrans ‘Zhuangyuan Hong’ at normal temperature
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A: 5 CCHRHEI 7 AN S I (R R=5 um); B: 5 °CALIRM: Fr AL RS FI (PR =5 um); C: 5 CCALIRI: 7 LAk B B OB S H (bR =2 pum);
D: 5°CALHIN F I SR A (b R=1 pm); E: 5 CCACER I J i3t S R AR B S FI (b R=1 nm). CH: P23t M: 4R Ve 0 N: 4ifii%;
CW: 4HI5E; OG: FEHEIA; S: JEMhL.

A: ultrastructure of leaf cells at 5 °C (scale bar=5 pm); B: ultrastructure of nucleus in leaves at 5 °C (scale bar=5 um); C: ultrastructure of chloroplast
and mitochondrion in leaves at 5 °C (scale bar=2 pm); D: ultrastructure of chloroplast in leaves at 5 °C (scale bar=1 pm); E: ultrastructure of
chloroplast and mitochondrion in leaves at 5 °C (scale bar=1 um). CH: chloroplast; M: mtochondrion; V: vacuole; N: nucleus; CW: cell wall; OG:
osmiophilic granules; S: starch grain.

E2 5°CREBTRITL M FHABMEEH
Fig.2 Ultrastructure of O. fragrans ‘Zhuangyuan Hong’ at 5 °C

A: 0 °CHESR I P UM ES F (b =5 pm); B: 0 CCALFIH: Fy -2 G5 A (B )R=5 pm); C: 0 CARBRIM: J5 BERE A Sk BB I A F (b =5 pm);
D: 0 CCREBRM-ZR AR AN AL AR LS A (F5 =5 um); E: 0 °CALBE 2R M AL A A5 F (bR =1 pm)o CH: 2448 M: 2Rk, Ve I, PM: BT N:
A%, CW: 4HHUEE; OG: MEEkAE; S: vk o

A: ultrastructure of leaf cells at 0 °C (scale bar=5 um); B: ultrastructure of chloroplasts in leaves at 0 °C (scale bar=5 pum); C: ultrastructure of mitochondrion
and starch grain in leaves at 0 °C (scale bar=5 pm); D: ultrastructure of chloroplast and mitochondrion in leaves at 0 °C (scale bar=5 um); E: ultrastructure of

chloroplast and mitochondrion in leaves at 0 °C (scale bar=1 um). CH: chloroplast; M: mitochondrion; V: vacuole; PM: plasma membrane; N: nucleus; CW: cell
wall; OG: osmiophilic granules; S: starch grain.
[E3 0 CRIBTRTL M F 4B LSS
Fig. 3 Ultrastructure of O. fragrans ‘Zhuangyuan Hong’ at 0 °C
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A: —10 CHEBEM: 5 4 B 2 K (b =5 pm); B: —10 °CALFRANMIAZ S K (b5 R=2 pm); C: —10 °CALFRAN AL K M- LR ER RS 4 (b =2 um); D:
—10 °CAbFRI- 2R A S SR A S F (B R=1 pm); E: —10 *CREBE I Fr 402 G RS FI (B R=500 nm); CH:IHER4K; V2 3, N: ARIEAZ; CW:

AR, OG: WEHkIA; S: JEHIRL; PM: .

A: ultrastructure of leaf cells at —10 °C (scale bar=5 pm); B: ultrastructure of nucleus in leaves at —10 °C (scale bar=2 pum); C: ultrastructure of nucleus

and chloroplast in leaves at —10 °C (scale bar=2 pm); D: ultrastructure of chloroplast and starch grains in leaves at —10 °C (scale bar=1 um); E:

ultrastructure of chloroplast in leaves at —10 °C (scale bar=500 nm); CH: chloroplast; V: vacuole; N: nucleus; CW: cell wall; OG: osmiophilic granules; S:

starch grain; PM: plasma membrane.

[El4 —10 °CAIE TR TTLL M F 4B AREB L4
Fig. 4 Ultrastructure of O. fragrans ‘Zhuangyuan Hong’ at —10 °C
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A H AL BRI S R (bR R =2 pm); B: I AL BRI 45 ) (B8 )R =500 nm); C: 5 °CAb BRI M A5 I (FR X=1 pm); D: 5 °CALEE T
WA FI (AR R =2 um); E: 0 °CAREERS A MEE M (bR R =2 pm); F: 0 °CACPER R AR EE (bR R =1 pm); CH: H-£%4K; V: i1

A: the ultrastructure of vacuole at normal temperature (scale bar=2 um); B: the ultrastructure of vacuole at normal temperature (scale bar=500 nm); C: the

ultrastructure of vacuole at 5 °C (scale bar=1 pm); D: the ultrastructure of vacuole at 5 °C (scale bar=2 um); E: the ultrastructure of vacuole at 0 °C (scale

bar=2 pm); F: the ultrastructure of vacuole at 0 °C (scale bar=1 pm). CH: chloroplast; V: vacuole.
Es e

Fig.5 Ultrastructure of vacuole
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