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Effects of Soil Water Potential of Cutting Bed and Relative Humidity
on the Rooting of Stem Cutting™!

Seong Cheon Hong*?
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This experiment was carried out to know the effects of soil water potential of cutting bed and
relative humidity on the rooting of stem cutting in the ficld plots.

The results obtained were as follows;

1. The most number of the rooted cutting was found from 70 to 80% of relative humidity in
Spring and from 90 to 100% in Summer respectively.

2. It was found that the number of rooted cutting was the least in the range of 0 to—0.006 bar
of soil water potential of cutting bed in the case of Spring cutting, whereas in Summer the number
of the rooted cutting was the most one in the range of —0.049 to —0.124 bar of soil water
potential of cutting bed.

3. High signification was recognized betwcen the relative humidity and the number of the rooted
cutting only in the Spring cutting, but that of soil water potential and the number of the rooted

cutting was found to be significant in every season.
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Table 1. Factors and levels in experiments
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Relative humidity 90~100% i 70~80% | Non control
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Table 2. Cutting materials and date of experiments

— __Experiments Experiment [. cutting in | Experiment II. cutting in | Experiment III. cutting in
Speck Spring Summer Autumn
Cutting Viburnum 2 year’s slip of about 10| 1 vear slip lyear slip
1 Awabuki years mother trees
materials
Eunonymus 2 year’s slip of about 7~8 | 1 vear slip 1 year slip
japonica years mother trees
Daphne odora | 2 year’s slip of about 10| 1 vear slip 1 year slip
years mother trees
Size of Viburnum length, 15cm diameter, 7 | 1 year ahp 1 year slip
ttings Awabuki ~11mm numbers of leaf,
cuttings 2 leafs
Eunoymus length, 15cm diameter, 4 | 1 vear slip 1 year slip
japonica ~8mm numbers of leaf,
4 leafves
Daphne odora | length, 15cm diameter, 4 | 1 year slip 1 year slip
~10mm numbers of leaf,
4 leafves
Date of cutting and From March 10, 1977 to | From August 11, 1976 to | From September 25, 1976
observation April 18, 1977* September 19, 1976% to November 2,1976*

* Parts of cxperiments were repeated from March 1,

1978, to October 31, 1978
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Table3. The results of Experiment I. (Spring cutting)

Numbers of dead cuttings ‘ Numbers of rooted cuttings
Factors Soil water potential (bar) Soil water potential (bar)
S0 | —0.0120—0.049 | 0 |-—0.012 —0.049
¢ Id 2 Total ¢ 2 4 Total
—0.006] —0.031] —0.124 —0.006] —0.031] —0.124
Relative Viburnum Awabuki 20 1o 20 50 230 240 230 700
humidity Euonymus japonica 4.3 1.7 1.0 7.0 20. 7, 23.3 24.0 68.0
(90~1002) Daphne odora 8.7 3.7 2.3 14.7 16. 3 21.3 22.7 60. 3
Total 15.0 6. 4 5.3 26.7 60. (i 68. 6 69. 7 198.3
Relative Viburnum Awabuki 1. 03 1o 23 2ad 27 2ad 727
humidity Euonymus japonica 3.3 1.0 0.7 5.0 21.7 24.0 24. 3 70.0
(70~80%) Daphne odora 6.7 3.0 1.0 10.7 18.3 22.0 24. O} 64.3
Total 11. 0 4.3 2. 7{ 18.0 64. 0 70.7 72. 3} 207.0
Viburnuw Awabuki 1.7 1.3 4.0 7.0 23.3 23.7 21.0 68. 0
Non control Euonymus japonica 5.3 2.0 4.3 11. 6| 19.7 23.0 20. 7 63. 4
Daphne odora 7.0 1.7 5.3 14. 0 18. 01 23.3 19. 7 61.0
Total 14.0 5.0/ 13.6 32.6/ 6.0 70.0 6l.4 192.4
Numbers of root per one  #| Dried weight of root per one -
__ . tooted cutting | rooted cutting (mg)
Factors Soil water potential (bar) Soil water potential (bar)
0 —0.012] —0.049 0 —0.002] —0.049
2 ‘ 2 ? Total 2 R 2 Total
—0.006] —0.031] —0.124 —0.006] —0.031] —0.124 B
Relative Viburnum Awabuki 10,1 17.5| 22.2] 49.8 25.2 381 397 103.0
humidity Euonymus japonica 6.0 10.1 13.4 29, 5 2.4 12. 4[ 19.1 33.9
(90~1009) Daphre odora 1.4 6.9  10.5  18.8 .1 9.2 177 27.0
Total 17.5 34.5 46.1 98.1 27. 7“ 59. 7j 76.5] 163.9
Relative Viburnum Awabuki 15.9  19. 3} 24.1  59.3  20.2  40.0) 427 118
humidity Euonymus japonica 5.2 12.7 13. 9% 31.8 1.9 28. 8 37.5 68. 2
(70~80%) Daphne odora 0.9 5.8 11. 6(‘ 18.3 0.1 17.2 19.8 37.1
Total 22.90 37.8 49.6/ 109.4 31. 2 86. 0} 100.0| 217.2
Viburnum Awabuki 12.3 14.7 17.8 44.8 22. 3 29.5 25. 8; 77.6
Non control Euonymus japonica 6.5 8.2 7.5 22.2 2.0 21.1 8. 9i 32.0
Daphne odora 0.7 4.2 2.7 7.6 0.1 12.4 9.0 21.5
Total 19. 5! 27.1 28.0 74.6 24. 4 63. C 43. 71 131.1
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Table 4. Analysis of variances of Experiment I.

Numbers of rooted cutting’ :\umbers of root per one Dried wught of oot per one
Factors _rooted cutting | rooted cutting(mg)
DE|Ss |Ms.| F pF[ ss [msi ¢ pE| ss | Ms | F
Relative humidity 2 11.19] 5.60 18.63*% 2 70.04] 35.02 2231+ z‘ 419. 63 209. 82| 16. 56**
Soil water potential 2| 35. 63 17. SZj 59. 40 21 237.36118. 68| 75. 59%% 2 1281. 45| 640. 73| 50.57*%
Species 2 38.74] 19.37 64.57*% 2 681.97340. 99\217. 19 2J 2592. 39 1296. 19/102. 30**
Relative humidity x 4] 11,920 2.98| 9.93 4 42.97| 10.74] 6.84%% 4 258.01' 64.50| 5.09*
soil water potential :
Relativ'e humidity x 4 2.15 0.54] 1.80 4 9.08 2.27] 1.45 4] 110.53  27.63; 2.18
species 3
Soil water potential x 41 25.04| 6.26| 20.87*% 4 7.56; 1.89 1.20 4] 91.84 22.96| 1.81
species
Error 9 274 0.30) o9 141y L7 9 1403 12,67
Total 27127. 41| f | a 1063. 11 39, 37‘ { 27‘ 4867.88  180. 29%
**: significant at 1% level, *: significant at 5% level 7
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Table 5. The results of Experiment II (Summer cutting)

|

Numbers of dead cuttings ‘

Numbers of rooted cuttings

Factors soil water potential (bar) ] soil water potential (bar)
00,0120 —0.049 | 0| —0.012 —0.049,

2 I 2 Total 2 2 by Total
- —0.006] —0.031] —0.124 ~0.006] —0.0311 —0.124 )
Relative Viburnum Awabuki 8.3 6.3 1.7 16.3 16.7 18.7 23.3 58.7
humidity Euonymus japonica 10.7 7.0 4.3 22.0 14.3 18. 0 20.7 53.0
(90~100%) Daphne odora 21.7 17.7 14.3 53.7 3.3 7.3 10. 7] 20.3
Total 40.7 31.0 20. 3! 92.0 34.3 44.0 54.7 132.0
Relative Viburnum Awabuki 7.0 4.3 3.7 15.0 18.0 20.7 21.3 60.0
humidity Euonymus japonica 13.3 6.0 6.3 256 11.7 19.0 18.7]  49.4
(70~80%) Daphne odora 19.7]  21.3) 16.3  57.3 5.3 3.7 8.7 17.7
Total 40.0 3.6 26.3 97.9 35.0 43.4 48.7 127.1
Viburnum Awabuki 7.3 5.7 5.0 18.0 17.7 19.3 20. 0 57.0
Non control Euonymus japonica 10.7 6.7 8.3 25.7 14.3 18.3 16. 7 49.3
Daphne odora 23.7 19. 3 18.7 61.7 1.3 5.7 6. 3| 13.3
Total 41.7 31.7 32.00  105.4 33.3 43. 3 43.0f 119.6

T Numbers of root per one rooted Dried weight of root per one
cutting rooted cutting (mg)
Factors soil water potential (bar) i soil water potential (bar)
3‘ 0 | —0.012y —0.049 0 | —0.012 —0.049
: ¢ 1 I 2 Total 2 | 2 2 Total
L —0.006 —0.031 —0.124 —0.006 —0.031] —0.124

Relative Viburnum Awabuki 6. 4! 9.1 11.7 27. 2 18.2 19.2 27.1 64.5
humidity Euonymus japonica 2. 5‘ 8.3 13.0 23.8 1.0 7.5 13. 4 21.9
(90~100%) Daphne odora 0.0, 0.1 4.0 4.1 0.0 2.4 8.7 11.1
Total 8. 9[ 17.5 28, 7'i 55.1 19. 21 29.1 49, 2 97.5
Relative Viburnum Awabuki 6.7 12.5 10. 9 30.1 14. 3 25. 8 29. 2 69.3
humidity Euonymus japonica 2.7 10.7 11. 5 24.9 0.8 8.6 12. 4 21.8
(70~80%) Daphne odora 0.0 1.7 2.5 4.2 0.0 3.3 6.5 9.8
Total 9. 4j 24.9 24.9 59.2 15.1 37. 7‘ 48. li 100.9
Viburnum Awabuki | 84 137 159 380 95 83 159 337
Non control Euonymus japonica ' 1.4 4. 6jl 3.5 9.5 1.1 2.9 3.2 7.2
Daphne odora 0.0 0. 2\ 0.1 0.3 0.0 0.1 0.1 0.2
Total 9.8 18. 5) 19.5 47.8 10.6 11. 3 19. 2‘& 41.1

Table 6. Analysis of variances of Experiment II.

Factors

Numbers of rooted cutting

Numbers of root per one
rooted cutting

Dried weight of root per

one rooted cutting

(mg)

f).F.L ss. |Ms.| F

]

D.F.SS |MS. F

DF| S8 MS.| F

Relative humidity E 2] 11. 19l 5.64 3.320 2 7.41] 3.71j <1 2] 254. 361127, 18| 36. 44**

Soil water potential | 25i 115. 63| 57.82 34.01 2|1120. 36 60.18| 4.69* 21 285.31]142. 66] 40. 88**

Species 2! 961. 18/480. 59|282. 70| 21420.50:210. 25| 16. 39**| 2} 1330. 25/665. 13190. 58**

Relative humidity x soil 4[ - i .[ l *
‘ } 13. :1‘ 3. 4.3§ 2.02] 4]17.72 4 71.18] 17.95| 4.46

4. 43‘ <1

water potential
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J Numbers of rooted cutimg

. Numbers of root per one |

[ 4 84 o F it NO' 4,% -

~ Dried “e1ght of root per
one rooted cutting (mg)

Factors _ __rooted cutting
lDF‘ 5.5. Msj ‘DP $s. MS.| F DE| s ]Ms{
Relative humidity x species 4 4.15] 1.04] 0.61 4| 65.92) 16.48 1.28 i 4 63.76| 16. -'14‘ 4. 71*
Soil water potential x species 4 10 37 2.59 1 5" 73 97 18 49\ 1.44 I 4 25,28 6. 32; 1 81
_4 - - — - PR S ‘_ R B o
Error | 9 s 62[ L (0, N 9111.) 511 12 83 9
Total j 27§ 1 01.85’ 41.924 ] z{fs 1. 9 30. 423 | 27 206120
_ R i ' J S B -
*¥; 51g1nﬂcant at 1% level,
*: significant at 5% level
Table 7. The results of Experiment III (Autumn cuttings)
Numbers of dead cuttings ‘ I\umbcrs of rootcd cuttings
Factors soil water potentiar (bar) l soil water potential (bar)
0 —0.012] —0. 049] [ O “O 012 —0.049
S : ‘ Total | | Total
o o __,;50,-770706‘ -0.031) —-0.124 i *O 006 f() 0311 —0.124] B
. . |
Relative Viburnum Awabuki g0 03 39 7 3f 2.0 247 220 6.7
humidity Euonymus japonica 5.7 1.0 2.3 9.0 19.3, 24. 0 22. 7‘ 66. 0
(90~100%) Daphne odora 11.0 6.7 2.7 20. 4 14.0 18.3 22.7) 55.0
Total 20.7 8 0 8. Oj 36.7 54.3 67. 0 67.4  188.7
Relative Viburnum Awabuki 5.3 o 7‘ 2.0 6 o 2.7 243 2.0 69.0
humidity Euonymus japonica 5.7 3. 3 2.7 11.7 19.3 21.7 22.3 63.3
(70~gpes) | Daphne odora 9.3 47 43 183 157 203 207  56.7
Total 18.3 8.7 9.0 36.0 56.7 66. 3 66. U% 189.0
Viburnum Awabuki 0.3 1.0 4.3 5. 6} 24.7 24. O! 20. 7 69. 4
Non control | Euonymus japonica 70 0.0 2.0 0 18.0, 25 o 23.00  66.0
Daphne odora \ 6.7 4.0 7.7 18.4 18.3 21. O; 17. 3] 56. 6
Total |10 5.0 140 330 6.0 70.00 6.0 192.0
" Numbers of root per onc rooted Dried weight of root per one ‘
. cutting i rooted cutting (mg)
Factors soil water potential (bar) ’ soil water potential (bar)
0 -0.012 —0.049 0 | —0.012 —0.049,
¢ 4 ! Total ¢ ¢ 2 Total
7 —0.006 ~0.031) —0.124 —0.006] —0.031] —0.124]
- Viburnum Awabuki 57 s 204 a7 ons 204l sm1l oss0
Relative } ) - : it
humidity Euonymus japonica 1.4 7.5 11.0 22. 9‘ 3. 4 10.1 9.2 22.7
, 5 5 15 3 1 2. :
(90~100%) Daphne odora 0.5 5.8 1.5 10. 8 8 lé 8.4 12.4 28.9
Total 13.6 31.9 35.6 81. 1 33.0; 47.9 58.7 139.6
- - B ‘ ! ; [ -
. Viburnum Awabuki 1.3 16.8 159 426 198 323 2n7 79.8
Relative
- Euonymus japonica 6.7 11. 6| 10.7 29. 0 4.5 24.4 23.2 52.1
humidity i -
. o Daphre odora 1.2 3.9 8.8 13.9 1.5 10. 8 7.9 20.2
'\&0"‘80/0) i )
Total | 18. 4 32.3 34. 8 85.5 25.8 67. 5 5&. 8 152.1
Viburnum Awabuki i 12.6 13.7 16. 7? 43 OL 14. 6, 15.3 17.2 47.1
Non control Euonymus japoniea ! 4.6 10.1 6.3 21'0; 2.9 5.8 7. 3 16.0
Daphne odora 0.3 4.1 1.2 5.6 1.1 2.4 LI 4.6
Total 17.5 27.9 24,2 69, 6} 18. 6! 23.5 25. 6| 67.7
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Table 8. Analysis of variances of Experiment III.

. o Numbers of root per one | Dried weight of root per one
Factors Fllrlir—lbers of rooted cutung " rooled cutting | rooted cutting (mg)
DF]SS[MS] DF sslMs] D.F.] ss. | Ms. ‘ F
Relative humldxty 2 0.96] 0.48 0.19 | 2 14.98 7.49 1.64 2| 461.09| 230.55) 32.61%*
Soil water potential o 56.52| 28.26/ 11.17%%  2142.78| 71.39 15.66*% 2| 300.61| 150.31] 21.26%*
Specius 2| 93.62| 46.81) 18. ;o** 2:501. 63[295. 82| 64.87**| 2| 1583.81| 791.91{112. 01**
Relative humidity d1r0d sod 1es | dezosd sed i | oo el a4l 5o
soil water potential ' ' : =Y : : ‘ s Ve : '
Relative humidity x R e . o . , ,
species 4 3.26 0.82 0.32 4 13.13] 3.28 0.72 4; 197.940  49.49| 7.00%*
Soil water potential < ol oo - e , ! o Qe
spocies 4 23.70, 5.93 2.34 4 7.370 1.84] 0.40 4i 42.82| 10.71] 1.51
Error CE: 7 2. 53 | 9 41.06 4. 56| | 9 6364 7.07
§ _ I " i ~ . 4
[ |
Total | z7|217.85] 8.07[ | 27]831. 25/ 30.79) | 27 2791.53! 103.39{
o **: significant at 1% level, *: significant at 5% l(vcl -
2o (jy'é'!' wl oo V-9 EEMAS 8495, 100% (254%) Al EERRE BEG Al A BEEY AiEe] 94
, AR R A% 76%, 96%, 92%, A &bl gl
Mﬂ xl = 56%, 72%, 88% WAL bl BIEHERE 9} s8] MLfEHR 4 = o) A ake] 9
HWELEE T0~80% 2] skHEel]  2lo]A] pef] KHEED O~ dol el A=l zm, fH¥HRE L Mf@?% BEMRAA &
—(. 06 bar, —0.012~-—0.031 bar, —0.049~—0.124 Wl kel ES 4iEMe] dHAHUT. HEI,
bar EATGEL 9 obshbES BIRHE 88%, 96%, I, e @RT Y n, mw Bl el 4 &
929 % wskstelm, AUVHEe] A $76%, 88%, 88% WM WF RIWEES T0~80% Ko w 447w
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