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Spacial Distribution and Morphological Features of
Root Sprouts in Niseakasia (Robinia pseudo-acasia 1.)
Growing under a Coastal Black Pine Forest
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(Received Decewber 3, 1990)
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BY, EEAROWEE #2500 3 (ZIMMERMANN, 1971) (BR, 1988) (R, 1984),
IS O FETOEEDSEE T LT Fagus (RoperT ef al., 1986), Salix (DoucLas,
1989); Liguidamber Kormanix et al., 1967), Populus, Robinia, Rhus (ZimmermaiN, 1971)
DRIBD 750012 3ARD ST 2BEEMSH SN TH D, Jh S OB LI
L THREASE (root sucker, root sprout) &EIREFN T3, B SFETHIHER T TR
EHFHELEZ SN TS, TOFREOBRNC OV TR AN S L, RIFHFOJFE
DRI DTt a2 k8 (Dore, 1955) 2)HIRO Hu04E (KormaNk ef al.,
1967), 3T L B4R (RoBERT ef al., 1986) 7% & DS 20 H 0, FHOFEER
iz ou T DR SN TREFZRIBY 2 2 L (R E R REIIC /2725 I RiEE
EFEAT D (ScuEr, 1981), 2B S N AREFIZAKRL TERIF L LD, oD
DIFBE LTI & e 5 (Kormanik et al., 1967) L) LlzD00RZ 2W|ENT AT
Wwa, Ffe, MEHEOREOEEC DWT LR ORE L2 584 (Scrier, 1981), 1F
A TEEINE WIS KormaNik ef afl., 1967) (Rosert ef al., 1986) M#&E s T
5,
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5137 (Robinia pseudo-acasia L.) XSS5 & U € 7 OMMBEIEORE I D W T ERBRIR
L B B 5 RS S EE LT,
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By WA 2 F 2 RIC K BHHBARDBRED 20 T BOEE & s b O L R
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Fig. 1 Distribution of two dominant species in the investigated site.
(a), distribution and crown projection of black pine trees ;
(b), distribution and stem base diameter of Robinia pseudo-acasia trees.
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Photo. 1 Root suckers developed on the horizontal roots. Rs, root sucker ; Hr,
horizontal root.
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EHICHEEBEBINCEA T A T EERE LS, =7 Y7 OWBIFIE 8 m LD bk
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Fig. 2 Distribution of two main horizontal roots and root suckers in the investigated
site. The number shows age of root sucker.
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Fig. 3 Frequency distribution of root suckers in each age class.
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EWZOLE RO ESEEILTHAHARERLEZ NS,
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LRI, Lo 2, 3EEEPLE LKBICST Sh, B2 TR 1 CHEETR
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B ORPHZEDEAE L, RS EEGNICREL TV B 2 E 2R LT3, Roeert ef
al. (1986)i% Fagus grandifolic D¥KH 72 0 ORPTHFERITRETEOBIRSE < 213 K1
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AEROEER, HAPNUIRFROT N THHME L0 TR L, 20H0 1, 245
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B D ARATSEMI OB Z MO ERE TR UM E U TROE 4 12577, iz 518
BRI COERBICN T A REE AR L Tw b, Elfe oB@RTas L, £F
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UTTRE L RAHEANED SN, 2O i, OB KEROME 2T 2H
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Fig. 4 Elongation rate of horizontal roots in each age class.
K4 BRSBTS ACHROHEHE



20

BT, VETIE 164 m/EE R D, ZOEBEIRORMN 1 oeEE» SHEH Lz 1.85m/
FENEWETH o 7z, JE1979) 12 g, BIRRO BRI 30 FEEA ¥ T 0.4~05m/
, MEELAFT026m/ETHY, TEEDs 0~ Y TR 0S5 M/ET, BROBE
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PR DKEEEHET SN DS, TRIIATHEMSEREDI & VO RBRESFRCh 5 2
ELERTHILENDS S,
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IRHEZFIEHT U U7 AR R B FET M H 5 2 & Eib7eh, RFERETOR
PHSEORENEF LM T 572012, 2 TIRBET 2 2 KOMBEFOMEBOBERER S
R, AREROMERTHREENFEET 5 &, BHET 2 2 R CRHBRAOBE S RHEHE
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THIEMNFRETH L. 05 E Lz 9 /D5 5 4 B TRBHIOBERSE WIER &2
57253, MOBHEMCRE I EEAORETENE o 2, MR- 4R BTG EEE
DIRHFZESFEIE L 2RI HE U b O T, FHRESERIC R D, BO—A &7z 1 R1E
HEERESETOT, ZOZEn5, FEEAEORFFIIRFROMBEMNTHRELTBD,
Mo TREHICFET L Z L b nunikErond, 8561, K6k, KEROEREE
RIFFOERBELBE L DO TH 2, VEEERWT, MAOERBIZFECH», H2 ik
AEARDEGBS D e WIER & 5 o fe, AR ERBOIRBEFOERE L D b DD
B, URFERTH B3, AEROERIIH EMIE SR TR <, BBEo/NS 2T
DHERMBHEL Wiz, FRBEDL L Tw2alREELNH 2, ZOIL2ERT S
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Fig. 5 Comparison of ages in the nearest neighboring root suckers. Figure shows
number of root sucker.

B5 BT 5 HESEM O IR 0O M



JUKHESR 64, 1991 21

25
20
g Te
g 1sf v
E| gt
§ }n%ﬁ 1%
B 2" e
2 10 ”/%w 1e
- {3
: /%~ : o s
*
< o
5 A
et
*
1*%}!8:3«
¥ |
0 5 10 15 20 25

Age of root sucker (year)

Fig. 6 Relationship between age of root sucker and that of horizontal root. Figure
shows number of root sucker.
6 HREHZEOMEN & RO S E e ORI

&, IRHEOERBIIARTAROERE BT 50, H2d0»IEEChi DTV EREE
boTwbinzsd, IOIEEF, INOOMPFHFRARFRIERLIE, Hsvidth
WWIEWEICHEEL THL I EEREL TV,
RHEFEOFELKPROMEMTEE Tnb 2 L, & 512 s ORI KEARD M
BLIEDDVRFNIGICECHEEL VLI LI OFERERET L, ZITR
SNTc=2 7 H ¥ 7 OWEHEG, H EMOBHBROMRICHE - THRET 50 LR, K
SAROMEIC L bl - THEHEMCHRE L TWAHETHL LEZ 5N S, Aspen (ZIMMER.
MANN, 197D TOMBIES LM 2 A SO A b v A B2F 2R H4 T 543, Sweetgum
(KorMANIK ef al., 1967)CIa RS il &, %7, American beech (Ropert ef al.,
1986) Cidfi e, RES»hD S THETZ I EPREXINTEY, =7 H ¥ T ORHE
TEDF A X 2 S O Sweetgum 5° American beech IWEEEIL Tl E w2 b,

4.2. IREFFORAERISE

4.2.1. IREEEE, AMROIMPIRE

RHH ORI ORI 2 B 2 1R T, ACEED & O ZIRERRO FAE IR FERO MR
Hl, %0 RIS S Ronidy, Z2OFRERIEMRICE > TRED, LRI
HELTwAEE (BE2), EEASZREBOR S Wk (BE20) »¥dolk,
ARTAROBE R IIAREEO BRI T <, BRAITKL ko, RIFSFORITE & AKTARE
OB ER S &, MEARTEOBBTE, EF 11 0BRKHVIZLALHUAE
EThorz (7). Lrl, REFORBAOKRFRE OBRE AL LIZLA EOEE
TRFEARSH L, L b ATAROKZE SE 2emBETIEE > TLE 3 Lo, RITEIIK
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Photo. 2 Morphology of horizontal root and root sucker. Many secondary lateral
roots were developed along the horizontal root in (a), but few roots were in
(b). Rs, root sucker ; Ds, distal side of horizontal root ;
Ps, proximal side of horizontal root ; Slr, secondary laterral root.
I KR & HESE O SR
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Fig. 7 Relationship between diameter of root sucker and that of horizontal root. The
diameter of horizontal root in panel (a} is measured at distal side and that in
panel (b) is measured at proximal side.

Bl 7 HREFZEOMITHEE & ACPARO R & ORI

EWBEFDOBRBREL Lo (F70b), EEEOFEEL Sweetgum (KorMaNik ef al., 1967)
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BZOEREEZ SN TS, £z, Sweetgum (ZIMMERMANN, 1971) T3 BHEHHI O K SEAR
SEMNS 10 FOMICHIEL TL &5 I EMRE SN T 50, KREMOSE, BHEH
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$$mﬁ%$ﬁ®@ﬁ% Wid, B EEE L CTIREFEORRICK S 2 BHERLT
ZEWFHENS,

4.2.2. IREFEFOIBESERYISE
WMLﬁm & o TRBEZEOFELE U KR OMEHE OB 4K 8 12, 7Ol
OB 3 1RY, RIEEREEI I, B U 15 R0+ X TR s
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Fig. 8 Cross section of 11 years old
horizontal root. A bascular

trace originated in former stele -
ac ginated | € Photo. 3 Vascular trace in Fig.8. Abbre-

r U he xylem t .. R
and run through the xylem to viations are same in Fig.8.

ghlo&;m, 311dba routhsucker hlad B3 8 i 54 5 LI MR H
eveloped above the vascular .

trace ; Ve, vessel ; St, stele ; Pi,
pith.
M8 UIWHLENC & o TR Ec s L
72 AR O W TR D4R

Stz T OMETBRO LR OMBSER 2 B &, ZORBMCIENHEL Tz, 2F
DHEL T BEIRIE A N ARROMRB T, HER L EOMMOMEBTHTH -7z, 2D
HESHBRME R O S RE L CIEERICARE ST E TELTB Y (BR3), KHRO
RS THMME L DRI R NICTEEL £ &, KAEROERERE & bR T2
TEREoTHBEESNEBEEIONDL, TDI LS, YINNIEIZ L o THRET HIR
BHEIIRERCRET 20 TEEL, BEOHFEROTPIPSFRELTHI LS,

X512, M9 ICIXERBET CRE L | EERIFFOKREROBBEZEAR L LT,
F7z, FOHUENEOHEMEEE 4 1R T, ZOHE UNLEOSE LR BE
L7z 15 R T N TIT D CTHEEREF S ZE O FLERH» & F4E L, £ O LRI ARTTE O BEHEM
LR L Tie, 727U, MR RBOBEIRTIITAAEI RS HOHEIREF & 13585,
EE4RFRINBZLDCHLENS T CRAEEMBVFHETELTHA, 2O LR,
DEMHIS TSR & BRI NGB 2 RS- Z L 2 RT L OTH Y, YMTLHEORIEETR
SNl &2 R RIBORHEL LICRBEFE2REI R THLI LV S,

WIZ, FREARDHEE IO Seit O 48k & b BB O RZEOME B 5 1R T, 2 4
O EEROBRIEIHIRAICE b N T i (BHE5) #%, 8 HAETREME» SRH L2’
A LD (BESD), #hPhs XFHAOBMREOTEE (F5, 1987) D6, 454 7
otz SMEBEBICEETORCEEDSNE OO, HEHRE b SREROE I
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Fig. 9 Cross section of 1 year old hori-
zontal root. A vascular trace
originated from former stele but
it spread widely and jointed to

the root sucker directly. Abbre- Photo. 4 Vascular trace in Fig.9. Abbre-
viations are same in Fig. 8. viations are same in Fig.9.
(9  BEASET T4 LI RBEOH B4 928 At O
B bizE3

Photo. 5 Morphological features of latent buds in the stem and meristems in the
horizontal root. Photo (a), (b) are latent buds of 2 and 8 years old stem,
respectively. Photo (¢}, (d) are meristems of 11 years old horizontal roots.
The meristem in photo(c) has no other organ but there are leaf primordia
-likeorgans in photo(d). Lp, leaf primordia ; Me, meristem ; Ph, phloem ; Vt,

vasculartrace ; Ve, vessel.
BES M EEOMRE LR

SHE 1 25 5 S BGRB IERY
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BJ10id, 4 RKOKFROREOEMREZRYT, NTR 1 KOEIHERLICES, &
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Fig. 10 Distribution of vascular trace on the surface of horizontal root. Diameter of
each horizontal root is showed in the panel. Circle and closed circle indicate
vascular trace and secondary lateral root, respectively.
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Fig. 11 Distribution of vascular trace and secondary lateral root in the horizontal
roots which were located distal and proximal side of a root sucker. Black bar
indicates vascular trace and white bar indicates secondary lateral root,
respectively.
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Summary

Distributions of horizontal roots and root suckers in Robonia pseudo-acasia L. were inves-
tigated in a coastal black pine forest and the morphological features of root sucker were
observed by microscopic method.

Many horizontal roots were creeping about 10 ¢m below the ground, and root suckers had
developed on these horizontal roots, The maximum length of horizontal roots was 60.9m and
the averaged elongation rate was assumed to be 1.64m/year. There were 143 indivisuals in the
investigated site, and almost all of them had originated from root suckers.

Root suckers could be found on every age classes, and ages of root suckers were correspond-
ed with that of horizontal roots. These results suggest that root suckers of K. pseudo-acasia
had developed continously not under stress conditions but under natural conditions closely



28

following the elongation of horizontal roots.

Many vascular traces could be observed in the epidermis of horizontal roots. Every root
sucker, developed by cutting treatment, was situated above these vascular traces. Vascular
traces were arranged regularly on five orthostichys, indicating that vascular traces would be
the mark of secondary laterral roots that had been suppressed under epidermis. In contact
with these vascular traces, many meristems could be observed in the epidermis, some of which
had leaf primordia-like organs. The morphology of these meristems were similar to that of
latent buds in the stem. The root suckers developed under natural conditions had similar
morphology but their bascular traces had spread widely from the stele, indicating that there
were no suppressed period for their development.

These morphological features suggested that root suckers of R. pseudo-acasia had originat-
ed from the apical meristems of secondary root which were bedded or differentiated in the
horizontal roots.





