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Rooting characteristics and anatomical structure of
Carpinus betulus Cuttings

JIN Jian-bang*, ZHU Zun-ling*",LIN Qing-mei*

(a College of Landscape Architecture ;b College o f Arts & Design s Nanjing Forestry University s Nanjing, Jiangsu 210037 ,China)

Abstract: [Objective] In this article, the effects of cutting period on rooting ability of cuttings and the
formation and development process of adventitious roots from cuttings of Carpinus betulus were investiga-
ted. [Method] The spring hardwood (extracted on 2012-03-29) and summer softwood (extracted on 2012-
06-09) were used to conduct the rooting of cuttings and observe the external morphology. With scanning e-
lectron microscopy technology,the formation and development process of adventitious roots from cuttings
of Carpinus betulus was observed. [Result] The rooting results (such as rooting rate,longest root,and root
effect index) of softwood cuttings were better than those of hardwood cuttings. Nodular ring with sagged
center appeared on the base of hardwood, while milky white translucent projection emerged at the base of
softwood. There was no latent root primordium in cutting of Carpinus betulus. The primordium cells and
callus cells were different from the morphological and anatomical characteristics,and root primordium was
not found in the callus tissue slices. [Conclusion] The adventitious roots of Carpinus betulus cuttings

formed from the induced root primordium. The parenchyma cell of primary phloem and the partial paren-
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chyma cell of pith ray at the intersection with the cambium developed into the induced root primordium and

the formation of adventitious root and callus formation had little relevance. Carpinus betulus is non-callus

rooting type species.

Key words: Car pinus betulus ; cutting; adventitious root;induced root primordial;anatomical
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Table 1 Rooting situation of Carpinus betulus cuttings at different cuttings periods
RT3/ % WA LIE TR/ % 2% /0 KK /em R BORIEE
ﬁfiﬁﬁiﬁﬁ. Cutting Callus formation ﬁi*ﬁ%/ﬁ Maximum Root effective
Cuttings period . Rooting rate .
survival rate rate root length indexes
ﬁé(ﬁﬁ) 16.67+7. 64 11.6742.89 5.00+2. 39 3.2240.54 0.167+0.153
Spring (hardwood)
HL (RO 40.00+10. 00 48.53+2.89 26.6742.29 8.5640. 87 1.110+0. 280

Summer (softwood)
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Fig. 1

A. A small amount of milky white translucent ring enlargement appeared on the base incision site; B. The formation of

Morphologic character observation on the rooting of cuttings of Carpinus betulus in spring

continuous warty ring on the base of cutting after 40 d;C. The adventitious root grow out from callus after 50 d;

D. Surface rooting; E. The root formation of the cuttings growing callus after 100 d;F. The callus without adventitious root
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Fig. 2 Morphologic character observation on the rooting of cutting of Carpinus betulus in summer

A. A small amount of milky white translucent swelling appeared on the base after 20 d;B. The milky white translucent swelling

extended and multiplied after 30 d;C. The swelling of milky white translucent ring callus after 30 d;D. The milky white translucent

swelling formed the adventitious root after 45 d;E,F. Cutting produced adventitious root from surface after 60 d;

G. The adventitious root formation of callus
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Fig. 3 Observation on the rooting of cutting of Carpinus betulus with scanning electron microscope

A. Transverse section before cutting ( X160) ;B. Callus of cuttings ( X40) ;C. Callus cell (X700);D. Calli (X150);

E. Calli, root primordium, pith ray,phloem of transverse section of cuttings (X 80) ; PE. Peridermj;

CO. Cortex; XY. Xylem;PI Pith; PH. Phloem; RP. Root primordium;PR. Pith ray
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