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Summary

In order to investigate the possibility of propagation by soft-wood cuttings in

Citrus  junos, effects of some factors on rooting---cutting media, dipping in

various concentrations of IBA solution, kinds of cuttings, leaf treatment,

cutting seasons---were evaluated.

The results obtained are summarized as follows;

. Among six cutting media, higher rooting percentage, more number of roots
and better root elongation were obtained in the combination of vermiculite
and perlite 1:1 (v/v) and the sand than in other media. Particularly the
best results were observed in the sand.

The range of effective concentrations of IBA appeared to be
1. 000—4, 000ppm with the most effective concentration of 3,000ppm in
rooting percentage and root elongation.

. Percentage of rooting and occurerce of lateral root were not different be-
tween the apical cuttings and the basal ones on the same twig. In the api-
cal cuttings, however, more roots, and longer and heavier roots were
observed.

. The larger the leaf area of cuttings under mist, the higher percentage of
rooting and the better development of root.

Percentages of rooting were high during the season of high air
temperature, high carbohydrate and auxin contents in the cuttings. The

proper season for soft-wood cutting was July and August.



6. Total amounts of growth for one year were not significantly different be-
tween the sapling obtained from grafting and the one from cutting. The

sapling from cutting, however, tended to become dwarfed.
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Table 1. Cutting media used in this study.

Cutting media Ratio (V/V)
Vermiculite + Peatmoss 1:1
Vermiculite + Perlite 1:1
Peatmoss+ Perlite 1:1
Sand alone -

scoria alone -

Soil aloene -
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Fig.1. The extraction and purification of auxin from Cirus iuros cuttings.
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Table 2. Effect of cutting media on rooting of soft-wood cuttings in Citrus junos

under mist.

Cutting No. of No. of percentae premage of Mean value per rooted cutting
rooted  of sl 030 No of  root root fresh
media cuttings cuttings rooting  ezergeace roots length weight
ea ea % % ea m g
Vermicult 1+Peatmoss | 30 25 83.3bc 76.7bc 47 b 86b 0%a
Vermiculit |+Perlite 1 30 30 100.0a 93.3a 5.8 ab 6.0 ¢ 0.66 be
Peatomoss 1+Perlite | 30 21 90.0ab 83.3ab 52 ab 58 ¢ 0.70 be
Sand alone 30 30 10002 933a 6.3a 10.9a 072D
Scoria alone 30 22 73.3¢  730bc 57 ab 7.2bc  0.50 ¢
soil alone 30 10 3$3.3d4 0d 39¢ 2.94d 0.114d

Z) Mean separation within column by DMRT, at 5% level

-1~



in varios

Citrus junos

Fig. 2. Photograph showing rooted soft-wood cuttings of
cutting media. (A : vermiculite 1+peatmoss 1, B: Vermiculite 1+perlite
1, C: Perlite 1+peatmoss 1, D: Sand, E: Scoria, F: Soil)
fogBel Fesl b %A Jehd MTEA KLzE FEA ST
Rt bR (F3) M= vermiculite 1+perlite 1B RANEAES S &
Bol EF 022 Jeh KEZA £& %S 290 pHelA: vermiculite
l+perlite 1 7} 6.3 LHEHE= 7.42 Jelxtedl peatmossst 43 K LE p
H: 53 AHE T8 wou #iRZAC] vermiculite 1+ peatmoss 11 ol 4 7}

Table 3. Chemical composition of cutting media.

Exchangeable cation(me/100g)

Cutting media pH O.M. (%) A-¥.F:O;

(pem)  cq Mg K Na
Ver. +Peat(]: 1) 4.39 10. 50 117.32 1.50 2.254 0.739 0.271
Ver. +Perl(1: 1) 6.31 0 82.72 0.99 0.192 0.598 0.330
Peat. +Perl({1: 1) 4.22 24.16 10.99 1.47 3.843 0.330 1. 030
Sand alone 7.41 0 70.58 2.61 0.448 0.166 0.088
scoria alone 7.10 0 46.06 4.04 0.843 0.548 0.122
Soil alone 5.43 10.95 3.21 0.8 0.423 0. 250 0. 141

=15~
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Table 4. Effect of IBA concentrations on rooting of soft-wood cuttings in Citns

iunos under mist.

BA No. of No. of mean value per rooted cutting
rooted  No. of root root fresh
concentrations cuttings cuttings  toots length weight
ppm ea ea % cm g
100 30 12 4.1 bc 2) 5.3 bc 0.32 bc
500 30 16 3.6 ¢ 3.3d 0.26 c
1, 000 30 26 5.8 ab 9.4 a 0.56 a
2,000 30 25 6.6 a 6.0 b 0.41 b
3,000 30 30 5.8 ab 6.0 ab 0.66 a
4,000 30 27 5.6 ab 6.7b 0.20 c
6. 000 30 20 4,1 bc 5.5 bc 0.33 be
8, 000 30 12 5.1 abc 3.9 cd .0.29 bc

Z) Mean separation within column by DMRT, 5% level

~ >
~:‘/100 b Q00 ¥ .
=4 . T o~
D 80} A / 10 g ~
8 \ ‘&J "
R v 8
© 160 ¢ €
[ 1l
& 4o / \. g £
= / - - 40 5 ¢
& [~
c J l I
: L , \\\\\\\\\\\\\\ , & 2
L A “20 ¢ ©
; \\\/ : = =
2 ’e ' 1 A L L i
100 500 1000 2060 3000 40097 €000 &CoC ppr

Concentration
Fig.3. Percentage of rocting and lateral root emergence of soft-wood cuttins of
Citrus junos as affected by dipping in various concentration of IBA solution
for 10 seconds.
(-
(A——A) @ Percentage of secondary root emergence

-17-

«) : Percentage of rooting



Fig.4. Responses of soft-wood cuttings of Citrus junos to dipping in

various concentrations of IBA solution for 10 seconds.
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Table 5. Effect of sorts of cuttings on rooting of soft-wood cuttings in Citrus iunos

under mist.

sorts No. of No. of Percenmage Pecemage of M€an value per rooted cuttings

of rooted of Lateral root No. of Root Root fresh

cuttings cuttings cuttings rooting emergence .o lenght weight
ea ea % % ea on g

Apical parts 30 30 100 93.3 58 6.0 0.66

Basal parts 30 30 100 93. 3 52 5.4 0. 44

Difference - - ns ns 0.6ns 0.6ns 0.22*%*

* % Significant at 1% level
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Table 6. Effect of leat attachment on rooting of soft-wood cuttings in Citrus junos

under mist.
No. of No. of Leaf Percentage Percentage of Mean value per rooted cuttings
Treatment rooted of lateral root ~ No. of Root  root fresh
cuttings  cuttings area rooting emergence roots length weight
Z) ea ea it % ) % ea om g
A 30 30 140 100.0 a 93.3a 54 a 9.0a 0.63a
B 30 29 117 96.7a 86.7a 4.9 a 96a 039%b
C 30 29 100 96.7a 96.7a 47ab 9.3a 05a
D 30 14 64 46.7b 33.3b 4.0b 6.0b 0.43b
E 30 0 0 0c 0Oc 0c 0c 0c

Z) 10 leaves attached

10 half-leaves attached

5 half-leaves attached

A
B
C: 5 leaves attached
D
E: Al leaves detached

Y) Mean separation within column by DMRT, at 5% level

o] fEfR3E Aol iR AHT Aoz A4S
BB ROl A = i BBl T AV BRe] X MR 2AE et KEA
A =9 HACE FRraAT e B FEI FREES 10K ¥ £18 WER

% old FEoZ HiR&e) 0% Ror Azsch
HEAS ¢ HAIEAR BV RaROl O|X= KR

FABKRE BRAc ) BE BiEel £ BT AYSLA Sikel 2 FWA
REGS BT BES K7 % 23 5elA Bt vhe} 2ol TAMCIA A7 = 10
0%2] WiEAS Holcirl 88 i) ol R EE Wik Wobnz MIREAEZE Y REL
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Table 7. Effect of cutting dates on root initiation and growth per soft-wood

cuttings rooted in Citrus junos under mist,

Date of No. of Root Root fresh
cutting
season roots lenght weight
ea o g
July 8 5.8 ab Z) 6.0 ab 0.66 a
July 23 6.2 a 11.2 a 0.67 a
August 7 51b 56b 0.44 b
August 22 53b 3.14d 0.4 b
september 7 2.9 ¢c 4.3 c 0.47 b

Z) Mean separation within column by DMRT, at 5% level
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Table 8. Growth of saplings obtained by cutting and grafting for 1 year after

tranplanting

Kind of No. of leaves No. of shoots Mean No. of nodes Mean Angle Volume
per per shoot per nodes of of
sapling sapling saplirg length  shoot length branch canopy
ea ea o ea m degree m
Cutting sapling 123 16.0 11.9 7.7 1.5 54.3 0.03
Grafting sapling 136 13.7 18.9 9.9 1.9 43.8 0.03
Difference 13ns 2.3ns 7.0* 2.2ns 0.4ns 10. 5** ns

* Significant at 5% level

% % Significant at 1% level
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Table 9. Changes in tree height and trunk girth of saplings obtained by cutting

and grafting for 1 year transplanting.

Kind of Tree height Trunk girth
saplings A B B-A' B/AD A B B-A  B/A
m o om m [+ ] m

Cutting sapling 12.9 41.1 28.2 3.2 0.4 4.0 3.6 10.0
Grafting sapling ~ 23.3 60.2 36.9 2.6 0.5 4.9 4.4 9.8

Difference 10.4ns  19.1* 8.7ns 0.6 0.lns 0.9** 0.8ns 0.2ns

Z) A : values at transplanting
B: Values after 1 year growth

% Significant at 5% level

% * Significant at 1% level
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