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Origin and development of adventitious roots

in seedling cuttings of conifers (1)
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(Average number of roots of 0 O O 11 2.1 1.9 3.202.8 0 © 11 1 1 1.1
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Summary

Origin and development of adventitious roots were studied in cuttings of young seedlings of
Taxus, Torreya, Larix and 5 species of Pinus. Every 2-5 days after planting, 4-50 cuttings
were removed from rooting media at random and the majority of the basal portions of them
were fixed in ALiLEy’s fluid. Increase in the number of root primordia and roots after planting
in Pinus densiflom" and P. strobus are shown in Table 2. Other points of material and method
in this experiment were the same as in the report 1¢®,

In Taxus cuspidate and Torreya nucifera most of adventitious roots arose from callus tissues

in the same manner as in Cryptomeria, Thujopsis, Thuja etc®(Fig. 2, 3, 7, 8), but some of
roots in Taxus developed from the irregularly arranged parenchymatous. phloem layers near
the cut base as in Abfes and Picea™®(Fig. 4, 5).
" All of roots in Pinus densiflora, P. Thunbergii, P. silvestris, P. pinaster, and about 6/7 of
roots in P. strobus arose from callus (Fig. 11, 12, 13, 15, 16, 18, 20, 23) in the same manner as
callus—roots observed until now, but about 1/7 of roots in P. sirobus arose in connection with
bud-primordia (Fig. 24, 25). Exogenous origin of callus-roots in Pinus densiflora cuttings report-
ed preliminary@‘should be corrected by the! results of this observation, because callus-xylem
connected with developing root meristem.

In Larix qumpferi cuttings the roots arose in connection with bud-primordia and leaf-traces
(Fig. 27, 28, 29).



Plate 1V

Fig. 3 Fig. 4

Fig. 1; A4 F 1, ¥V 77 Mk 0#Er1E (Cross section of epicotylic shoot of Taxus near the cut
base) (%88).

Fig. 2; A FA, #AAHLO “Bod L’ (£E) (Root primordium doveloped from calus
tissues, Ta@xus) (pointed with arrow) (x32).

Fig. 3; A 71, Fig. 2 ®» “fHod &"” oA (Enlargement of root primordium in Fig. 2,
Taxus) (x217).

Fig. 4; 474, FV ZFHED Kooz @Fnbo “Rod & (&) (Root primordium
developed from irregularly arranged parenchymatous phloem layers near the cut base,

Taxus) (pointed with arrow) (X32).
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Plate V

Fig. 6

Fig. 5; 471, Fig. 4 © “{#Ho i &’ oiiK (Enlargement of root primordium in Fig. 4, Taxus)
(x217).

Fig. 6; &1, 1 7FiEoEEo—3 (A part of cross section of epicotylic shoot of Torreva
nucifera near the cut base) (%X44).

Fig. 75 2+, Ziz2nb6o0o “HBoi &" (%)  (Root primordium developed from callus tissues,
Torreya) (pointed with arrow) (x32).

Fig. 8; #+, #A2s 60 “Ho{ & (Root primordium ceveloped from callus tissues, Torreya)
(x200).
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Plate VI

Fig. 9

Fig. 11 Fig. 12

Fig. 9; 7H~=2, ¥V 7 FifhroEE® 1% (A part of cross section of epicotylic shoot of Pinus
densiflora near the cut base) (X63).

g 10; ThH=v, #HLADTEITLHLYEE (Early stage of callus tissues, P. densiflora)(%32).

Fig. 11; 7#=v, #wiflo “#o L £’ (Early stage of root primordium, P. densiflora) (%200).

Fig. 12; 7H=~v, i L “4Bo 4 &’ (Later stage of root primordium, P. densiflore) (%200).

Fi
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Plate VII

Fig. 13

Fig. 15 Fig. 16

Fig. 13; 7H=v, $iE LA “HBod &' (Later stage of root primordium, P. densiflore) (X67).
Fig. 14; Zw=v, ¥¥ v r 4 A#O XV 7 FHHT O K (Cross section of epicotylic shoot of Pinus

T hunbergii near the cut base 4 days after planting) (X60).
Fig. 15; Zm=v, #Wifio “#@o " (Early stage of root primordium, P. Thunbergii)(x225).
Fig. 16; Zw=v, ¥ ) 7F0oPrcxitranbo “Rod " (Root primordia developed from

callus tissues formed in the the decayed portion near the cut base, P. Thunbergii) (<68).



Plate VIII

17 Fig. 18

Fig. 19

Fig. 20

Fig.

Fig.

Fig.

17; d—wo R 7Hh=w, F)IZFHEOHEES 135 (A part of cress section of epicotylic

shoot of Pinus silvestris near the cut base) (%100).

18; F~myRT7A=Y, XV IFD Stz azanbo “#Bod & (Root primordium

’ 'f-developed from callus tissues formed over the cut surface. . stlvestris) (X78).

19; 75y 2aAfHvray, ¥V 7FEEoMEE (Cross section of epicotylic shoot of FPinus
pinaster near the cut base) (X80).

20; FFyvAALHYyyIY, XV rFoRCTELAAALLD “Hod &7 (Root primordium
developed from callus tissues formed in the decayed portion near the cut base, . pinaster)

(%67).



Plate 1IX

Fig. 23

Fig. 24

Fig.

Fig.

Fig.

Fig.

21; Alw~—7 =, ¥V 2FiEOEEE 1# (A part of cross section of epicotylic shoot

of Pinus strobus near the cut base) (<80).

92; Abw~—7=y, HT¥Yrirkxo “Hoidr”, HMEHE (Bud primordium near the cut
base, longitudinal section, P. s#robus) (x36).

23; Abw—7=v, FIarAnbo “Hof s’ (Root primordium developed from callus
tissues, P. strobus) (X32)

247 Ablwu~7=v, ¥ForohrboM (Root developed from bud primordium. P. stzobies),
b; “#Hod & (Bud primordium), 7; #t (Root) (%39).
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Plate X

Fig. 25

3

Fig. 25; Atwu~7=v, Fras A el LcRE L2 “Hod &7 (Root primordium arose
in connection with bud primordium and callus tissues, P. strobus), b; “Fo 4 &’ (Bud
primordium, 7« p; “o 4 &' (Root primordium) (X50).

Fig. 26; #7~v, #7V 7FH5E0HKE (Cross section of epicotylic shoot of Larix Kaempferi
near the cut base), b; “¥ o4 & (Bud primordium) (44).

Fig. 27; #%=v, #orzsrmnbo “fAot r” (Root primordium developed from bud trace,
Larix) (%50).

Fig. 28; #7<Y, Horoanbo “Hod & (Root primordium developed from bud primordium,
Larix) (%36).

Fig. 29; # 7=, ¥FE» o0 “Ho & (Root primordium arose in connection with leaf trace,

Larix), 1+t; ¥ (leaf trace) (x66).
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