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Root formation and anatomical structure of Ilex x altaclerensis
‘Belgica Aurea’ stem cuttings

ZHU Xiaoyu, TONG Wanwan, ZHAO Chu, TIAN Ru’nan
(College of Landscape Architecture, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] This study, with an investigation of the effects of type and concentration of plant growth
regulators, soaking time and substrate type on the rootability and adventitious root development of llex x
altaclerensis ‘Belgica Aurea’ cuttings, is aimed to provide a theoretical and practical basis for the softwood
propagation, introduction and domestication of /lex. [Method] With the semi-lignified stems of [ x
altaclerensis ‘Belgica Aurea’, selected as the propagation materials, an orthogonal experimental design of three
factors (type and concentration of plant growth regulators, soaking time, and type of substrate) of three levels
was applied to research the plant softwood cutting propagation with an investigation of the survival rate, rooting

rate, length of longest primary adventitious root and root effect index of the cuttings with various treatments
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after 80 days since cutting. In addition, NAA was used to promote the root formation of the cutting, with
observations made of the external morphological changes of the cuttings. Besides, observations were made of
the anatomical structure of the cuttings via the paraffin sections regularly produced with the base of the cuttings.
Then, morphological and cytological observations were made of the callus with the scanning electron
microscope and transmission electron microscope. [Result] (1) The cuttings soaked in 1 000 mg-L™" IBA
solution for 10 s had a best rootability with significant difference in related index from the other treatments
(P<<0.01) with an increase of 12.74%—48.83% in the rooting rate. (2) There was no latent root primordia in the
cuttings and anatomical observations showed that the plant was considered as bark inductive root formation type
with the adventitious root primordia originating from the intersection of pith ray and vascular cambium. (3) The
low rooting rate attributed to the 1 or 2 layers of annular sclerenchyma between the cortex and phloem. (4) No
root primordia was observed in the callus, whose formation was independent of the adventitious root
development, and rooting was not the final result of callus development. (5) There were two types callus types
in the rooting process of the cuttings: embryonic callus and non-embryogenic callus. The former were white and
closely arranged with the surface cells clustered and distributed in a smaller size, the nuclei being large and the
organelles being abundant. The latter were dark yellow with obvious vacuolation and most of the surface cells
were not plump or even dead without any organelles observed. [Conclusion] This study has initially screened
out the best factor combination for /. X altaclerensis ‘ Belgica Aurea’ cuttings, revealed its cutting rooting
mechanism. [Ch, 4 fig. 3 tab. 34 ref.]

Key words: llex x altaclerensis ‘Belgica Aurea’; cutting; plant growth regulator; adventitious root; callus;

anatomy
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Table 2  Effects of different treatments on rooting of 1. X altaclerensis ‘Belgica Aurea’

Ab3 TS 2R/ % HEAR /% MR /em EE ST
T, 22.11£2.25 Bbc 12.74+1.37 Dd 2.69+0.70 Bbc 1.92+0.14 Bbc
T, 11.37£1.20 De 8.68+0.71 DEde 1.31+0.70 BCc 1.04+0.19 BCc
T, 34.184+3.14 Bc 23.62+2.47 Cc 2.65+0.75 Bbc 2.06+0.16 Bbc
Ty 5.4244.72 Def 4.254+3.68 Ee 1.71+1.61 BCbc 1.07+0.96 BCc
Ts 0.00+0.00 Ef 0.00+0.00 Ee 0.00+0.00 Cc 0.00+0.00 Cc
Te 41.61+£2.67 Bb 36.09+2.94 Bb 3.09+1.20 ABb 2.55+1.07 Bb
T, 16.16+3.12 Ce 8.88+1.70 DEde 2.66+0.46 Bbc 1.81+0.71 Bbc
Tg 23.67+£3.63 Cd 12.74+2.21 Dd 2.91+0.84 ABbc 2.33+0.66 Bbc
Ty 63.98+6.71 Aa 48.83+7.35 Aa 5.15+£1.02 Aa 4.90+0.87 Aa

Y. PR RNG F R FRR 225 B (P<0.05), [IFIAFKE F 3R 2 50 ¥ (P<0.01)

FERATARKE 2 em 24 (B 1G); F74 90 d B (R7E

BRI, AU TAMPIESUES), AREAER
R, HEKE#E S em(B 1H), [, s
R AT LA BRSO iR SR B gL, D) H
A (B 1F), EIFRMER RSN K A
FEML (B 1), HeAh, ALK gl

WRAL A ER, WAT:, B “EHE” A

F3 EXRBERERVNERERRNSELRR

Table 3 Multiple comparison of rooting rate on different fators of

orthogonal test
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Figure I Morphologic variations during rooting process of I xaltaclerensis ‘Belgica Aurea’
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Figure 2 Anatomical structure observation during rooting process of 1. x altaclerensis ‘Belgica Aurea’
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Figure 3 Scanning electron microscopic observation on callus of I. x altaclerensis ‘Belgica Aurea’
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Figure 4 Transmission electron microscope observation on callus of L. x altaclerensis *Belgica Aurea’
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