19

MADS U X THET 3 HRE
ET, MRV ELDD NG R EFH E OB
NAER OB FE R
Kenji Ocasawaras and Thunahide SHIDEI

Studies on the Cuttings of Forest Trees.
—Especially, Relationship between the Rooting Responses of
Cuttings and the Balance of Phytohormones in Cuttings.
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Table 1. Ratio of the volume of growth inducing substances to the
growth inhibiting substances (hormone ratio).

T ———___ Collecting date of materials
T Apr. 15 May 15 May 23
Krone T
Upper parts 0.1 0.1 0.1
Lower parts 0.40 | 0.33 0.27
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Table 2. Hormone ratio

Species Age of tree Hormone ratio Species Age of tree } Hormone ratio
o | t
Metaseguoia 3 0.32 Cryptomeria \\ \ 0.43
boid 5 0.26 . . |
glyptostroboides 13 0.06 japonica ca. ; 0.30
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Fig. 2 Relationship between the percentage of rooted cuttings in control and
the rooting percentage of cuttings in hormone treatment plot. ( | )
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Fig. 3. Relationship between the rooting percentage in control and
the rooting percentage in hormone treatment plot. ( )
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Fig. 4 The results of avena straight growth test.
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Table 3. C, N contents and C-N ratio

Adventitious branch Ordinary branch
Needle ' stem Needle ’ Stem
C (" ) 10. 30 9.30 11.20 9.50
N (%) 1.58 0.88 1.42 0.83
10.6 j 7.9 1.14

C-N ratio 6.5
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Table 4. The influences of water extracts of branches with leaves of
Pinus densiflora on the rooting of Populus nigra cuttings

Extracts Number Rooting Non-rooting | Number of Leng;h of

of cuttings percentage percentage main roots main roots

- (cm)

g 500 g/1 90 100 0.0 9.1+6.03 | 25.2+12.08

-é 200g/1 90 100 0.0 8.8+6.12 | 31.2%19.16

5 & 100g/1 90 98.9 1.1 3.742.06 | 11.0% 8.73
i& © | Water (Control) 90 98.9 1.1 5.242.79 | 19.7+10.31
g 500 g/1 50 92.0 8.0 3.8+£1.74 11.2+ 8.34

Ug 200 g/1 50 94.0 6.0 4.1+1.93 9.4% 5.59
§§ 100 g/1 50 86.0 14.0 3.5+£2.19 | 16.9410.46
& ¢ | Water (Control) 50 96.0 4.0 3.2+1.47 8.9+ 5.45
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Table. 5. The influences of water extracts of adventitious branch and
ordinary branch on the rooting of Populus nigra cuttings.

Rooting Non-rooting Number of Length of
percentage percentage main roots main roots
(cm)
Adventitious branch 67.3 32,7 5.2+3.86 7.41+6.27
Ordinary branch 63.3 36.7 3.81+2.78 4.3+3.40
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Fig. 5 Change of transpiration of cuttings after planting.
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Fig. 6. Change of water contents of cuttings after planting.
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Table 6. Rooting of adventitions branch and ordinary branch

Experi-| Kind of | Number | Survival | peaq | Number of | Lensth of
ment cuttings cuttings Rooted | Non-rooted | Total main roots | TN
851 %) (%) (%) (%) (em)

Adyentitious |45 35.6 8.8 84. 4 15.6 | 1.5+0.61 |35.1+16.62
First i

Ordinary 45 2.2 0.0 2.2 97.8 | 1.0+—— | 23.4+—

Adventltlous

22 63.6 31.9 95.5 4.5 2.94£1.50 | 28.2+16.68

Second b‘ranch

Ofdggggzh 23 43,5 2.1 69. 6 30. 4 2.742.37 |26.9+13.68
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Table 7. Rooting behavior of adventitious branch

Rooted Non-rooted Dead Number of Length of
Date of planting ’ : .
7 @) | (% (%) main roots main roots
23.3 73.4 1.0+— 8.7+—
48.5 44.0 2.0+— 16.6t—
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Table 8. Experimental results of cuttings of adventitious branches
Survival
- . Dead | Number of Length of
Kind of cuttings IBA Rooted | Non-rooted | total main roots main roots
(%) (%) (%) (%)
All buds retained ------ 20 18 J 38 62 9.3+£3.30 55.9+31.25
One buds retained :----- Treatmentl 56 8 l 64 36 6.3+3.51 54.1+34.76
All buds removed ------ 46 18 [ 64 36 6 4+3 28 56 6+35 01
All buds retained ------ N 24 20 44 56 2. 7+1 06 23.2i 9. 52
. on-
One buds retainzad ----+- treatment, 39 24 62 38 1.8+0.90 32.5+16.47
All buds removed ------ 26 32 | 58 42 1.940.83 28.0+13.64
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Table 9. Influences of properties of media on rooting of
Pinus densiflora cuttiugs

Non-rooted
. Rooted Total Dead
Medium Callus Non-callus

(%) (%) (%) (%) (%)
Humus soil 0.0 0.0 i 0.0 0.0 100.0
Humus(3) +sand(1) 0.0 0.0 3.3 3.3 96.7
Red soil (sandy) 3.3 16.7 10.0 30.0 70.0
Red soil(3) +sand(1) 36.7 6.7 13.3 56.7 43.3
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Table 10. The influences of shade on the rooting behavior of
the leaf-bundle cuttings

Grade of Survival : Length of
shade Rooted Non-rooted Total Dead (Nur:lnl;?; (;gots main roots
%) (%) (%) (%) (%) (cm)

90 0 0 0 100 E— —

75 0 15 15 85 — —_—

50 15 70 85 15 1.5+0.70 5.6+2.50

25 | 18 62 80 20 1.6+1.25 4.8+2.41
0 51 16 ‘ 67 33 ] 3.0£1.44 8.2+7.21
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Fig. 9. Temperature in cutting media.

(Comparison of data between the soil
temperature and the shade grade)



34

30~35°C T CRIRLIT 20 LEROBI R ABIIC HIF 5BTEDiS 5 L5, Dorman 13
qummsmébgﬁ%ﬂr@vc)mifmﬁLTV6oLmL,%<@m%%mébgﬁmm
BODBEEZRED Tt 7HTYRDWTH I LXROMEBDOLEER L LD IBMELHR ORI
LOERETThD, BEERRE L ERLEOBRRKOVTOEREY B I/ > TWHRVWDT, 7H=Y
DELEZOBRBEREIMIE T EMEIPR TRV, THhEFTCOEREENLHEAL Tk L% 23°~
3°COBEOBETCHIREBTH IS5 ThbB, LEkdoT, MITLIAME LTHEILOBARIIM
BOLERLWI > KB,

% & &

RAZERE & AR & ORBBIRT 2N &HEE L OB RIZKD L 5 Th » 1o

(1) FERTEREE LD A2 v DLE NI - oo

(2 WiHEBIERBE LIV L COSHEENT L, NOGHBENS ) »Te LT, C-N Hix
IR DIZ 5 D30 L D2 o Teo

(3) MR, B OKBHECIIES SOOI LEORBERMETHERIA DRI - T,

@) WHEBEN O~ X ARBEFEEN LD~ X AL D E I L2F B LIESL DLV ROKFNEZ DY
BRI b e Tl

PEBETBE, WHERIEEEL 9 DRBRELLANRE LY L2 05 X5 Thotto £ T,
BBORBERHE L,

(5) 5 AR 10 FE4 O FHEA U UTRE SR IR & U MFEOFK 10 A 28 H & K 4
A2HERI LD e £OR, TSR I 0 270 IS EMR L, LaL, B umE
THRMPC L » TREL T BRNFROLEROBIRENICENE Ul Tiobb, 5 BhHE CiCM
BUCRE ISR ABENCTSEEL, SLEORBL TSR TGRS, 6 AL
B U CHREI BRI ZOERNIC S BERY EFTRRL Elebbhso LI > T,
B DREY D N TRDONEILS bR ETCRBh2DRI WL 5 Thote

6 MFHIKILIVIBRILAIVEITHoT0

(7) HFBEOILEBOFLLWL > TLES LERILAE -7, ILEBOFLXR2HFOILTE
W LIBLEbB L, o/ PEVIFIMETEZDOILTEWAILENb -2 LSREL
2o

(8) A E VRIEERTSERRITEER SR, LR 1METFEL O TRV LB E W
THRBKED - %o

REBIEREEOWLTERLEERITRD LB Th o1,

9 JILEMLFACEEY LS ERTWBHBRIILDOBENE B Lichis TE LIZDKIE
BRI ML, BRESMETTH5HARD - 70

10 FR75% UEDEBRTIRELEL TR EXMORED DA, MIERALB LS L feh
{Ieh, BBRIIEFCHLDILoko 25~50% DB T I L O3 SR CIERY b2 eh o
HE LD IMARIO Aok, BBELEIBNBE L) ThHoteo LIeh»T, HEHDL
WHITETBEDIRIL VL5 Thot,

1 RBPELELLILEKOBEITR X F23°~30°C D®HICH B LS5 Thotoo LidiaT,
KELOFRIIE LT FILTIMEOLEXLE Y hv L3 CBbh 5,

5 [0
PlEET 21, hETOLELERTIP LML T LI ENTERD - REORRY KB



35

Yo CTEMCIEETAZ LR L o TRB LAV EVEDRRENR VI ONETEZ ENTERLLS
B3, Thbb, BRIILEDOALVEVORRCHKRL, TOREBERLH G E X SEBRTAH
[ otco T LT, FAAEVRBRICL > TILEDOANVEVOLRE DD &, HLOBERR
HEEREDONDZ LR L LD, TOPHRIII LEOHINEHPRIBERLET X » TEAE BRLD,
—BT X LEORPRENIEFH CAEL LB ECHELLBERIT A2 VARDOH RIS Z EDD
iy, REDLNTHIEFRTNE Mmool UERFEL LTRBORS AT S, 2224 T
DWTOEBERTH B2, ThEEEe UCRREEHET » <Y OWMFEALEALL, £1LT, &
NEVORRN WGt s e L BbRAHFERE AT, e v EIL, #EY
HBEAHETRILOTDHZ LRI T, BEAYERLEVEVLBRTWAKI0ELED 7 <Y
BB OE X LY 60 BRMBERL D ENTEL, ZOERTIIHEENC7 A~V E2ILE
X o THMT AR ELEEEATSTHSD, SHETRIBRERINTEL7IYDIL
BRI R DI ENTERLEE LD, LL, SLEORRCI R EY, mATVYHUAOY
B+irbbRNES EFEREEPBRL, TOBERIILD THET, I EEMELETLES
DORERDZ ZN T b, ZTh HRMRDOMBEIISHOWECRA BV,

i E:d

ARSI ILEOWRO—IRELTHL TV ERREDEAFRYEL LTRIBORLE AT I B I
AR TEDWTLBRHRE, TRICL > T2 bRl d & & L TR IR - RIRNE
BE7 2~ T 5ERERT ED T LDLIDTH S,

[. srevERR

(1) 222aA70EDO LMETHENDESRILEBDORALE VYR TP « TAM I -TL
B, BROT IR TOWABETEL SO LENRBOLL WEE LSO X Lzl b 4ERER
EWHENSL L, ERMIPHEE TRV e LDl ¥, AFRLAXLalTOILET
R OESNLA VG E ISR TAHEAD 5L, ThOOBE CRESDOLIVCEEN D
DXL CERBEYEROLERNHHEC I VT B BENEEER G e vo R Ot WA
5)’)730

(2 HRAEVARIZY - ThAE VORREFERIT oD D & BRMEERE DR, ORI
I LEOHNEHESTRELFC L » TER¥ b b,

(8) AT vAHOHRILD &b ERPCIEFTHL TO2HEPTELLBERITNE L, B0
BORLIF I ZOFRREAYFZTEIIHILIETL s b KED T
I. 7r=voxL

B 10~13 SEED 7 7 = DI 2 TR L CRE SR TR ORBICBER T L #1x bh 5
WIS & Wl O T h & & RBHRES LT,

@) WO LD LR VOB 5T,

(5) BT ELE LV S COBFENT L, NOEFRBI S >0 Licdi»T, C-N ik
BRI D3 5 0K o o

(6) RNEER: & Wik & DKBHBECIZR S S DOXI L EORBELEETAERATL LD DI » 1o

(7) PR D E o fo s R AAREREN D E T~ 2 AL D LI LOFBLIELL DL WEDKS
REOHEN L b Tch Tohico

BT 5 FEIREEE X 0 b RIBCE LRGSR L2 T B X5 Tholeo £2 T, Wi
KOOI L EORROATLR L b1,



36

©®) 5 AFECREOMB Y UM LE L TREIRCHFR Y UBYTOREBHRCILEL, ¥
BEIDENED IKBRTD LR iDlo MILEFILLTREILDIFI B L2 27,

(9) R RIER AT AR L - CERICERAE L, 5 APHE T CRAE LIBRIIL
BERICHSITEEL LT, 6 AUBCAE LB EOFENETFER Lnh 2, AE
FERETHERELEFRIZI SR LY, RREZORFHFIDHEH IS BB LItk » 1,

0 WFEREOILEBOFEOREXASHLLER, o Ld/PIVFEI@EEPOTLEELER 2D
ILRBL, WOTEMOFLL->TLE-TILENIL, 2MOEL DT TR I LERE »
EhbBhnI EhHREdi,

1) HHFEFEDOZ L EDAVE VRHIN Y HIRRD 5700 &L, THEEFHFL DT TRV E
LEBEEVTS - EbBERD 5720

REBBEFHCOCTERLUCERYENTLLRDOLEBD TH o100

1 XLEHLHOEEYEIZ ELbAL, ILEDOHEBRR nrkh, BREMET
LTCO
19 75 %L EDERTIEERI LD TR EILBOMARN L UA L en{k), BHX
MMETF Lo 256~50% DEBERZERIILDE2ERED 2B LD S LIOMIE
BTl leokh, BEINSEALBL o,

19 FRCLERILUXKROEBIIR I T 23~30°CHiETHA S LE2 bhi,

X R

1) Doran, W. L.: Vegetative propagation of white pine. Mass. Agr. Expt. Sta. Bull. 435, 1946.

2 TIEEE - KB s = v HO X LECHETAH5E (1), KT 2=Y D= ot Wi,
119, 1960.

3) FABFEZ . ERERIR  AMCET < Y EOX LER-OWT, HERE, 204, 1957,

4 FHEKE - REEEY, #EE

5) RRE—M - EEERLIS : AF X LEORMNTE ETORML, PR EIFEDEOWL, BHE 38, 2, 1956.

6) Kommissarov, D. A.: Applying growth substances to increase the rootimg capacity in cuttings of
woody species and shrubs. Acad. des Sci. U.S.S.R. Compt. Rend. 18, 1938 (ZBhic X %)

7) Michell Afanasiev: Effect of Indole butyric acid on rooting of green wood cuttings of some deciduous
forest trees. Jour. Forestry. 37, 1, 1939.

8) MERREZ: 7 H <y DI LIEORERMBCET 24 m2mpoE (1), O8kGE 43, 11, 1961

9) PBRET RO XL EICBIT 50%, RUKIE®R, 27, 1958,

10) AEET: sr<y, 7HwYOILEORBCE LT Lo EORE, sUKNE, 33, 1961.

1) RIUPEE - SR EDEOERC RZ TR O FE, DA ZHER, No. 8, 1958.

12) [k, SBIEMN: BREAARES LOCHEE~ Y BOS LAORENET, BHEEEEE, No. 9, 1959,

13) [k SR oMM, PROHME, No. 6, 1958,

14) FE:7»=y0E L ZORRCEK ITTAHNRONE, NHPAERE No. 10, 1960.

15) REA, i 7 r =03 LB AR (1), BMEE 36, 11, 1954.

16) Fk: = vyEHOSLEHT 2% 6), FHOFOR B g8, RMMAETEE, No. 8, 1958,

17) AE:FHE (6, BHGE 43, 11, 1961

18) HEHER - ABIE T 1 AX U ¥ ORFPEFREMUIR, AKGEE, 1952

19) [k AFHARONMERCEIT 255, HAGHE, 1953,

20) PEREREID - BB : Lo TH L LIESL OBV DX LIZDK DB, BAHH, 45, 1953.

21) [kt A¥, esF, 7H=vOo<FY rHOMELE, &CBEEOHEZOLRVIDWT, FAHEHE,
51, 1956.

22) {EEEEAEART - 2, 3MAROBIEORIREEIEM, BikEE 34, 6, 1952.

23) Zak, B.: Rooting white pine cuttings. Northeastern Forest Expt. Sta. Occas. Paper. No. 11, 1940.

24) Toda, R.: Rooting ability of pine leaf-bundle cuttings can be improved by environmental control
before their collection. ¥ZXWH4R, 57, 1952.

25) FHRAR 1 < YEOS Lo T—a et 65, 1953,



37

26) BFEAREEKDS : {EAFEEOFERE @), HEREE, 33, 2, 1958.
27) KUBHE: Y~z LELEIhARREEDHE S LEORE L X {357k Wb, No. 99,
1957.

Résumé

This report deals with some results of the experiments the authors carried on, as a part
of studies on the cuttings of forest trees, with an intention to clarify the relationship between
the rooting responses of cuttings and their phytohormones. To make these problems clear,
the authors experimented in the first place with the rooting behavior by the method of water
culture, using the cuttings obtained from the mother trees of Populus nigra and Metasequoia
glyptpstroboides. In the second step the knowledge derived from the first experiment was to
apply the experiment on Pinus densiflora cuttings, which was recognized as very difficult

material for rooting.

1. Relationship between the rooting responses of cuttings and their hormones.

1) In Metasequoia, the cuttings taken from the lower part of the crown contained more
growth inducing substances and less growth inhibiting substances than that from the upper part.

In the cuttings of Cryptomeria japonica and Metasequoia, the growth inducing substances
seemed to increase, and the inhibiting substances to decrease, in accordance with the advance
.of age. The rooting was most favorable when the hormone ratio (the ratio of the volume
of growth inducing substances to the growth inhibiting substances) was high.

2) Rooting of cuttings was induced when the hormone ratio was adjusted by hormone
treatment. The effects of the treatment seemed to vary with the degree of rooting ability
of cuttings. The effect, however, was remarkable on the cuttings having a rooting ability of
30 % (rooting percentage) in a non-stabilized state, and the effects decreased as the rooting

ability rose or decreased from this figure.

2. Cuttings of Pinus densiflora

In order to improve the ability of the cuttings to root in P. densiflora, the part of the
top part of the lateral branches of the 10—13 years old mother trees were cut out, and from
the section developed adventitious branches.

3) The adventitious branches showed a higher hormone ratio than the ordinary ones,
and the former contained more nitrogen and less carbon than the latter and showed a smaller
C—N ratio.

4) The water exracts of P. densiflora cuttings had no apparent restraint on the rooting
of Populus nigra ones.

5) The cuttings of leaf-bunddles obtained from the adventitious branches kept the waters
balance for some time being planted compared with the ordinary ones. From these results
the authors thought that the adventitious branches provide more excellent conditions of inner
part than the ordinary ones for the rootings.

6) When the top parts of lateral branches of the mother trees of 10—12 years old were
cut off in the middle of May, the adventitious branches developed. The cuttings of these
(adventitious ones) were planted in the autumn of the same year and in the next spring they

rooted much better than the ordinary ones.



75 When the top parts of lateral branches of the mother trees were cut off in the middle
of May, the adventitious branches reached the full growth within the same year, and the
cuttings obtained from these showed good rooting. When the branches of the mother trees
were treated, the rooting was not good.

8) The rooting of the cuttings of adventitious branches, which contained only one bud,
was best. The rooting of those from which all of the buds was cut off was good in the
second place and for those on which all of the buds were left was feeble.

9) Hormone treatment took effect for the cuttings of adventitious branches: the cuttings
which retained all of the buds showed a high percentage of the dead cuttings and the rooting
percentage was not improved by the treatment. But both the number of roots, and the total
length of main roots per rooted cuttings were fairly increased. The cuttings which retained
a single bud and the ones from which all of the buds were cut off were both encouraged by
the hormone treatment in regard to the percentage of rooted cuttings, the number of main
roots, and the total length of main roots per rooted cutting. Therefore, the hormone treatment

was especially effective on the cuttings which retained only a single bud.

3. Environmental conditions

10) The percentage of the dead and decayed cuttings became larger in proportion to the
amount of organic materials in the cutting medium. .

11) Under the shade of 75~90 %, the percentage of rooted cuttings was very small,
while that of the dead cuttings was high. In the shade of 25~50 %, the percentage of the
dead cuttings was smaller than that of the cuttings which were not given any shade (open)
at all. However, it seemed to more or less slow down for the rooting.

12) It seemed that the favorable temperature for a cutting medium ranged from 23°C
to 30°C.



