55 34 3255 20 1 2o & E2 Eiid Vol.34,No.22
2014 4F 11 H ACTA ECOLOGICA SINICA Nov.,2014

DOI; 10.5846/stxb201302240293
KT e, S wEE BRI, AR A R IE S S5 A D R Y BUHLHIE oY kR AR A5 4R , 2014 ,34(22) 16429-6439.

Zhu G L, Ma 'Y, Han L, Huo Z L., Wei X Z.Current status of research on morphological structure, biological function and formation mechanism of plant

crystals. Acta Ecologica Sinica,2014,34(22) :6429-6439.

kA D W § L ERT REE

(1. INPERE R A A ARl 242 B, I 0410005 2. ARl IR E R Bt , il 430070)

B Y RN R — ﬁﬁﬁ%%ﬁ;ﬁéﬁ’]%étlﬂ%ﬁﬁE‘Jﬁiﬁﬂ%,Eéﬁﬁf?ﬁ,E‘?’E 500 Z Rl b A AT AR A7
TEo MRIEASZRE A BE FEA R B A AR R A R A R A A FLAA RE DA AR R BB R B
K IRERRIR , HATE5 J‘E%ﬁ&'%ﬂ[ﬁﬁﬁﬂ\iﬁiﬁﬁ’%ﬁ\%??@i%ﬁ? f“ﬂi]i&ﬁ“*%}ﬁlét%% A A TR I B A5 8
TARSNI RN N e 1z | R B A 5 1, AR A% 8 AR R PR A et 1ZIKE’J€E{<7JZQ{>F)§<M&{@ TS 0 L 8 42 B A5 G
E AL A UME . XA RIS A TERIA LI iR i J‘Eﬁﬁ%k%ﬁ&%ﬂo

SRSREAA « T G s LR W T RE s E AL R

Current status of research on morphological structure, biological function and

formation mechanism of plant crystals

ZHU Guanglong'*, MA Yin', HAN Lei', HUO Zhangli', WEI Xuezhi' "
1 College of Life Science, Shanxi Normal University, Linfen 041000, China

2 College of Plant Science and Technology, Huazhong Agriculture University, Wuhan 430070, China

Abstract; Plant crystals are one of the metabolin that have peculiar morphological structure and physiological function. They
are widespreading and have been found in more than 500 floristics. Crystals have multiple shapes, such as raphid, column
crystal , prism, sand crystal and cluster crystal and have multifarious types, including crystals of calcium oxalate, cystolith,
silicon plastid, calcium sulfate crystal etc. They also have significant functions, for instance, calcium regulating, plant
defense and protection, detoxifing heavy metal, ionic equilibrium, increasing stress tolerance and others biological
functions. The synthesis of crystal is associated with calcium ion absorbed in vitro and transported in vivo, the biosynthesis
of oxalate, and the coupling process of calcium ion and oxalate. The growth and development of crystal has close relationship
with interaction among vacuole, idioblast regulation, and others eucaryotic cell structures. Previous studies have been

summarized in this paper in order to identify the areas of further research.
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Fig.1 The distribution of Calium oxalate crystal in plant!?”]
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Fig.2 The morphology of Calium oxalate in plant(2®!
(a) FFAEMATH 438 H 8% i The prism isolated from petiole of Musa cavendishit ; (b) RKEFH Bz Hp 43 2 (4% f The prism isolated from coat of
Soybean ; (¢ ) i A1 4388 2 A48 DU T 78 i The pseudotetrahedral fourlings crystals isolated from blade of Lycopersicon esculentum; (d) AU
AL L2 ) % The vug distributed in palisade tissue of Peperomia. ; (&) 3EPNEH AN 714385 H Y% f 3R The raphid isolated from blade of
Vitis labrusca. ; () Yo% BB T &b 52 40 P9 0 EF 5 R (R) A5 £ & SR 2 1945 HLJST (M) The raphid linked with organic matter in crystal
idioblast ; () A& F 714385 HE AY S A0 ( A PO A0 & EF ) The crystal idioblast isolated from blade of Musa cavendishit; (h) &5 20 i P &

H AT B # (h) The raphids were emited from crystal idioblast

http ; //www.ecologica.cn



6432 VST

34 %

B3 FEEEEMNH SRR s
Fig.3 The morphology of crystal excreted from blades of Zizyphus jujube in different regions'**)
(a) RELIHE T Irregular edge prism crystal ; (b) IEANBAAR FK Six-sided prism crystal ; (¢ ) IEBAEAR T4 Regular edge prism ; (d) FK A i A&
Long prismatic crystal; (e) %A Raphid; (f) #fh Vug
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Fig.5 crystal idioblast of calcium oxalate was observed under transmission electron microscopy
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(a)crystals exist invacuole of crystal idioblast which contains majority of Mt, P, ER, Golgi apparatus and others membrane structure, bar is 1 um;

[38]

(b) the transection of crystal idioblast and its adjacent mesophyll cell, with the help of membranous, crystals align tandem ( arrows show) , vacuole
contains numerous flocculent material ( open arrows show ) ,abundant ER distribute in cytoplasm, bar is 2 um; (c) the forming crystals and its two sides
were pack by membrane ( anury arrows show) , bar is 0.25 um; (d) crystal idioblast contains a large amount of Capsule bubble ,which were fusing with
one side of membranous Cavity, bar is 1 um; the plant of(a)is Pistia stratiotes,and others is lesser duckweed; M; mesophyll; C: crystals; I; crystal

idioblast; Mt: mitochondria; P plastid; V. vacuole; W cell wall; PER: rough endoplasmic reticulum; ER: endoplasmic reticulum
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