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Effect of Plant Hormones on Rooting of Pinus spp. Cutting
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ABSTRACT

In order to find out the basic factors governing the rooting ability of pine cutting, the rooting of
cuttings of Pinus thunbergii were examined under various conditions. A total of 5 different solutions
of growth hormones made up of 3—indole butyric acid, naphthalene acetic acide and rootone were
employed at three different periods of year, the middle of June, the end of September and the early
of December. Cuttings prepared in length of 4cm gave better results than those of longer ones, Cut-
tings prepared with leaved and earth-ball showed better rooting per cent than those of control ones.
Cuttings taken from the 1—0 seedlings were superior to those from the 7 —year —old trees, Seasonal
variation, i.e., time of collecting cutting materials, played great important role on rooting. The ma-
jority of roots were originated from the callus lamp formed at the base of cut surface.
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Figure 1. Survival percent of Pinus thunbergii and P.
parviflora cuttings by the cutting length at
different chemical treatment.
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Figure 2. Survival percent of Pinus thunbergii and P.
parviflora cuttings by the leaved or bare cu-
ttings at different chemical treatment.
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Figure 3. Survival percent of Pinus thunbergii and P.
parviflora cuttings by the treatment of the
earth-ball at different chemical treatment.
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Figure 4. Survival percent of Pinus tlum_bergii and P.
parviflora cuttings by the shadowed treat-
‘ment at different chemical treatment.
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Table 1. Rooted and survival percent of Pirus thunbergii cuttings of the seedling(1—0) for each date.

All deta were evaluated on Aug. 25th, 1990

Cutting Date June 10th, 1989 Sept. 23rd, 1989 Dec. 9th, 1989

Chemical IBA | NAA |Rootone | Control IBA NAA | Rootone | Control IBA NAA  |Rootone | control
Treatment | 7000ppm | 3000ppm 3000 [ 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000

Rooted 5 n 76 97 50 49 10 6 16 2 3 16 B N 47 40
Callused 0 0 0 0 0. 1 9 11 20 I 18 U 17 4 15
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Table 2. Rooted and survival percent of Pinus thunbergii cuttings of 7—year—old for each date.
All date were evaluated on Aug. 25th, 1990.
Cutting Date Sept, 231d, 1989 Dec, 9th, 1989
Chemical IBA NAA Rootone | Control [BA NAA Rootone | Control
Treatment [3000ppm7000ppm| 3000 | 7000 3000 | 7000 | 3000 | 7000
Rooted 9 15 11 14 2 10 8 16 12 15 15
Callused 41 37 24 14 28 59 23 U R 3l 34 A

Table 3. Rooted and survival percent of Pinus thunbergii cutting by the ages of mother trees which the cuttings were
cut. The date of cuttings was Spet. 23rd, 1989.

Age 1 — 0 seedlings 7 — year — old
Chemical IBA NAA Rootone | Control IBA NAA Rootone | Control
Treatment 3000 | 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000
Rooted 50 49 10 6 16 28 9 15 11 14 2 10
Callused 0 1 25 9 11 20 41 37 A4 14 28 59

Table 4. Rooted and survival percent of Pinus thunbergii cutting by the age of mother trees which the cuttings were

cut. The date of cuttings was Dec. 9th, 1989.

Age 1 — 0 seedlings 7 — year — old
Chemical IBA NAA Rootone | Control IBA NAA Rootone | . Control
Treatment 3000 l 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000
Rooted 30 16 35 29 47 40 8 16 12 15 15 9
Callused 30 16 11 17 4 15 23 M 33 31 A 34
Table 5. Measurement of Pinus thunbergii cuttings of the seedling (1—C) for each date.

All date were evaluated on Aug. 25th, 1990.

Cutting Date June, 10th, 1989 Sep. 23rd, 1989 Dec. 9th, 1989
Chemical IBA NAA | Rootone | Control IBA NAA Rootone | Control IBA NAA Rootone | control
Treatment | 7000 | 3000 3000 | 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000
Stem length 269 312 2.66 361 | 271 342 29 245 367 244 | 289 271 468 312 407 136
Shoot length 549 8.10 7.37 978 | 491 830 438 363 401 517 | 829 755 458 714 803 7.19
Root length | 1117 1437 1401 1795 11254 1307 1166 1270 1215 1456 [11.86 1349 1133 1585 1538 . 1166
Root width 5.29 6.72 766 425 | 787 1038 723 606 394 380 | 828 829 396 1057 747 422
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Table 6. Measurement of Pirnus thunbergii cuttings of 7—year—old for each date.

All date were evaluated on Aug. 25th, 1990.

Cutting Date Sept. 23rd, 1989 Dec, 9th, 1989

Chemical IBA NAA Rootone - | Control IBA NAA Rootone | Control
Treatment | 3000 | 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000

Stemlength | 660 559 669 581 495 639 | 514 081 468 075 548 621
Shoot length | 636 387 464 431 520 4338 | 59 539 458 370 855 797
Root length  |1291 849 844 1087 940 1319 | 921 1348 1133 1066 1533 1532
Root width | 690 385 465 415 585 725 | 601 510 370 486 822 8.00

Table 7. Analysis of variance of measurement of stem

length,
Source of variation  df SS MS F—value
Treatment 5 3594585 7189.17 2094~
Cutting date 2 13173 56886 237
Mother age 1 2300288 2390288  99.55"
Chemnical treat 1 199.93 19993 083
Concentration 1 63%.07 - 63507 265
Error 252 6050522 6050522
Total 257  96451.07

“significant at the 1% level

Table 9. Analysis of variance of measurement of root

length.
Source of variation  df SS MS F —value
Treatment 5 3901315 780263  3.I0¢
Cutting date 2 594478 207239 118
Mother age 1 2524382 2524382  10.04"
Chemical treat 1 0.61 061  0.00
Concentration 1 204297 204297 081
Error 252 63340862 251353
Total 257 672421.77

*significant at the 1% level.
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Table 8. Analysis of variance of measurement of shoot

length.
Source of variation df SS MS F—value
Treatment 5 3635881 727176 3.09%
Cutting date 2 384394 192197 082
Mother age 1 1147062 1147062 487
Chemical treat i 711908 711908  3.02
Concentration 1 157747 157747 067
Error 252 59323199  2354.10
Total 257 629590.81

*significant at the 5% level, “significant at the 1% level

Table 10. Analysis of variance of measurement of root

width.
Source of variation df 5SS MS F—value
Treatment 5 8433642  16877.28 7.10%
Cutting date - 2 835822 417911 176
Mother age 1 4628645 4628645  19.46"
Chemical treat 1 1113338 1113338 468"
Concenration 1 211.89 211.89 0.09
Error 252 59926119  2378.02
Total 257 683647.61

*significant at the 5% level, “'significant at the 1% level.
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Table 11. Rooted and survival percent of Pinus thunbergii cuttings of the seedling(1—0) by the heat treatment at

different chemical treatment.

Electric Electric Bed Cold Bed

Treatment

chemical IBA NAA Rootone Control IBA NAA Rootone Control
Treatment 3000 | 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000

Rooted 50 54 4 3l 54 56 R 1 52
Callused 0 09 9 3 3 © B U % 8 5

Table 12. Rooted and survival percent of Pinus thunbergii cuttings of the 7—year—old by the heat treatment at diff-
erent chemical treatment.

Electri Electrc Bed Cold Bed

Treatment

chemical IBA NAA Rootone | Control IBA NAA Rootone | Control
Treatment 3000 | 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000

Rooted 1 1 2 0 0 1 0 1 0 0 0 0
Callused 7 4 4 2 8 5 1 8 3 0 12 9

Table 13. Measurement of Pinus thunbergii of the sseding (1—C) by the heat treatment at different chemical treat-

ment.

Electri Electric Bed Cold Bed

Treatment

chemical IBA NAA Rootone | Control IBA NAA Rootone | Control
Treatment 3000 | 7000 | 3000 | 7000 3000 | 7000 | 3000 | 7000

Stem length 430 415 39 404 416 39 | 425 38 38 376 37 433
Shoot length 1180 859 58 453 1220 1002 | 697 705 35 32 720 558
Root length 1584 1474 1602 1528 1507 1853 | 1853 1742 1404 1082 1804 18.06
Root width 816 787 589 600 9,07 1002 653 610 - 383 872 -
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Table 14. Analysis of variance of measurement of stem
length,

Source of variation df SS MS F-value

Treatment 3 4030 146,77 149
Electric treat 1 16810  168.10 171
Chemical treat 1 260.10  260.10 265
Concentration 1 12.10 12.10 0.12

2-way interaction 3 58.40 1947 147
3—way interaction 1 14440 14440
Error 152 1494480 9832

Total 159 15587.90

Table 15. Analysis of variance of measurement of shoot
length.

Source of variation df . SS MS

F—value

Treatment 3 10599068 3533023  46.04"
Flectric treat 1 2535123 5%l3 Bu
Chemical treat 1 7456323 7456323 7717
Concentration 1 607623 607623 192"
9-way interaction 3 685130 228377 298"
3—way interaction 1 105013 1050.63 1.37
Error 152 11664250 76739

Total 159 230635.10

“significant at the 5% level, *significant at the 1% level.

Table 16. Analysis of variance of measurement of root
length.

Source of variation df SS MS F —value

Treatment 3 1470087 490020 296"
Electric treat 1 916.81 91681 055
Chemical treat 1 1356081 1356081 818"
Concentration 1 223.26 23326 014
2-way interaction 3 2154747 718249 433
3—way interaction 1 709.81 70981 043

Error 152 25193105  1657.44

Total 159 288889.19

*significant at the 5% level, *significant at the 1% level

Table 17. Analysis of variance of measurement of root

width.
Source of variation df SS MS F—value
Treatment 3 1212673 4040891  13561%
Flectric treat 1 7784103 778410 261"
Chemical treat 1 8864223 8864288  297.48"
Concentration 1 2480040  24800.40 83.23™

2—way interaction 3 2438515  8128.38 21.28™
3—way interaction 1 208803  2088.03 701
Error . 152 4529250 297.78

Total 159 192992.40

*significant at the 1% level,
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Figure 5. Rooted and callused Pinus thunbergii
000ppm NAA and rootone F.

¥

Figure 7. Rooted or callused Pinus thunbergii cuttings treated with 3,000ppm NAA and 7,000ppm IBA.
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Figure 8. Rooted Pinus thunbergii cuttings of the
seedling (1—0) at different chemical

5.,

treatment. Figure 9. Rooted Pinus thunbergii cuttings of
ame 7-year-old treated with 3,000ppm IBA.

"Figure 10. Rooted Pinus thunbergii cuttings treated with
heat by the electric bed(T20) and control at
different chemical treatment.
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