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Abstract. This study was conducted to investigate optimal conditions for cutting propagation of the strawberry
cultivar “Sulhyang” through the collection methods of cuttings (runners tips), leaf number of cuttings, and cutting
time. Cuttings were collected from the mother plant in the nursery bed (MP) and plants after fruit harvest (HP); the leaf
number of cuttings was 0, 1, and 2, and the cutting time was at one-week intervals from June 4 to July 9. The survival
rates for MP and HP cuttings were notably high, reaching 99.5% and 98.7%, respectively, but no significant difference
was found. The number of roots were higher in MP cuttings, and there was no significant difference in crown and leaf
growth. The fruit yields were 419.2 and 428.4 g, for MP and HP cuttings, respectively. The survival rates according to
leaf number of cuttings were 98.1% and 98.3% for 1 and 2 remaining leaves, respectively, and remarkably lower at
25.3% for no remaining leaves. The root numbers were 26.0 and 26.3 for 1 and 2 remaining leaves, respectively,
compared with 23.5 for no remaining leaves, with no significant differences in crown and leaf growth. The fruit yields
were 424.4 and 421.5 g for 1 and 2 remaining leaves, respectively, and 396.7 g for no remaining leaves. The survival
rates according to cutting time was over 97.2% in all cutting time without any difference in each treatment. The root,
shoot, and crown of the nursery plant before planting showed the best growth in the cuttings on June 4 and 11, resulting
in the highest fruit yields of 433.3 and 426.4 g, respectively, with the lowest yields at 384.5 g for cutting time on July
9. Both MP and HP materials proved suitable for strawberry cuttings. The optimal leaf number for cuttings was at least
1, and the optimal cutting time in Gyeongnam area was evaluated as around June 4-11.
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Fig. 1. The changes of air temperature and relative humidity in plastic tunnels during 14 days after cutting.

Table 1. Root and crown characteristics of ‘Sulhyang’ strawberry nursery plants as affected by propagation method and collection of cuttings (n=10).

. L . Root weight Crown Crown weight
Propagation Origin of collected  Survival rate Root number Root length (g/plant) diameter (g/plant)
method cutting” (%) (ea./plant) (cm)

Fresh Dry (mm) Fresh Dry
Cutt Mother plant 995 a 37.1 a 115 a 431 a 0.63 a 113 a l6la 043 a
in,
¢ Plant after fruit harvest 98.7 a 340 b 115 a 394 ab 051 ab 10.5 a 153a 038a
Pinning - - 24.7 ¢ 12.0 a 2.89 b 042 b 113 a 1.70a 039 a

“Mother plant, cuttings were collection from the mother plant in the nursery bed; Plant after fruit harves, cuttings were collection from the fruit
harvested plant.
*Mean separation within columns followed by different letters are significantly different by Duncan’s multiple range test at p < 0.05.

Table 2. Leaf and petiole characteristics of ‘Sulhyang’ strawberry nursery plants as affected by propagation method and collection of cuttings (n=10).

. . Leaf weight Petiole weight .
Propagation Origin of collected (/plant) Leaf area (g/plant) Petiole length
method cutting” (cm?/pant) (cm)

Fresh Dry Fresh Dry
Cuti Mother plant 1026 & 3.00 a 399.7 a 3.95 ab 0.77 ab 109 a
in;
¢ Plant after fruit harvest 1043 a 3.00 a 4069 a 4.69 a 093 a 115 a
Pinning - 9.76 b 2.86 b 3724 b 371 b 0.59 b 111 a

“Mother plant, cuttings were collection from the mother plant in the nursery bed; Plant after fruit harvest, cuttings were collection from the
fruit harvested plant.
YMean separation within columns followed by different letters are significantly different by Duncan’s multiple range test at p < 0.05.

HAERO] 2 GRS FYUOM(Kim 5. 2018), AFE A Sl FAA GRS FoUT, A | AEETHATRS
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(Mudge 5, 1995). 7] AHE Ul AThE =S 84 941 9H-2E7H5—25°C o] ik, o} 53 12 7]oli= izt Al e
Sl Q10] SAES BIM 0422 ol 1 27| AR A glo] oloh e LEE S AI57] o7 uhie] 5°C WAL
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Mother plant

Pinning propagation

Plant after fruit harvest

Cutting propagation

Fig. 2. Comparison of nursery plant quality according to propagation method and collection of cuttings at 90 days after cutting. Mother plant, cuttings
were collection from the mother plant in the nursery bed; Plant after fruit harvest, cuttings were collection from the fruit harvested plant.
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Fig. 3. Fruit yield of ‘Sulhyang’ strawberry as affected by propagation
method and collection of cuttings. Mother plant, cuttings were
collection from the mother plant in the nursery bed; Plant after fruit
harvest, cuttings were collection from the fruit harvested plant.
Vertical bars represent the SE (n=20). Different letters at the top of
the vertical bar indicate a statistical difference according to the
Duncan’s multiple rang test at p < 0.05.
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Fig. 5. Fruit yield of ‘Sulhyang’ strawberry as affected by leaf
number of cuttings. Each bar represents SE (n=10). Different

Fig. 4. Comparsion of strawberry nursery plant according to No. of letters at the top of the vertical bar indicate a statistical difference
remaining leaves at 80 days after cutting. according to the Duncan’s multiple range test at p < 0.05.

Table 3. Survival rate, root and crown of characteristics ‘Sulhyang’ strawberry nursery plants as affected by leaf number of cuttings (n=10).

Survival R be Root 1 Root weight G di Crown weight
Leaf number urvival rate oot number oot length (e/plant) rown diameter (e/plant)
(%) (ea./plant) (cm) (mm)
Fresh Dry Fresh Dry
0 253 b 235 b 105 a 2.65 b 035 b 798 a 117 a 034 a
1 98.1 a 26.0 a 105 a 3.01 a 042 a 8.19 a 124 a 0.38 a
2 98.3 a 263 a 10.0 a 295 a 044 a 811 a 1.18 a 037 a

“Mean separation within columns followed by different letters are significantly different by Duncan’s multiple range test at p < 0.05.

Table 4. Leaf and petiole of characteristics ‘Sulhyang’ strawberry nursery plants as affected by leaf number of cuttings (n=10).

Leaf number Leaf weight (g/plant) Leaf area Petiole weight (g/plant)
Leaf number b)
(ca./plant) Fresh Dry (cm’/plant) Fresh Dry
0 3.9 & 534 a 170 a 218.1 a 245 a 048 a
1 38 a 549 a 1.76 a 2248 a 247 a 052 a
2 36a 578 a 1.81 a 2333 a 245 a 0.51 a

“Mean separation within columns followed by different letters are significantly different by Duncan’s multiple range test at p < 0.05.
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Fig. 6. Comparison of quality of nursery plant according to cutting time from 90 to 55 days after cutting.
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Table 5. Survival rate, root and crown of characteristics ‘Sulhyang’ strawberry nursery plants as affected by cutting time (n=10).

Cutting Survival rate  Root number Root length Root weight (g/plant)  Crown diameter =~ Crown weight (g/plant)
date (%0) (ea/plant) (cm) Fresh Dry (mm) Fresh Dry
Jun 4 97.5 & 288 a 233 a 5.64 a 1.05 a 11.76 a 1.63 a 0.53 a
Jun 11 984 a 282 a 20.1 b 5.68 a 1.10 a 11.36 ab 141 b 045 b
Jun 18 9.1 a 274 a 16.8 ¢ 446 b 0.90 ab 10.87 be 1.35b 043 be
Jun 25 973 a 245D 132 d 441 Db 0.84 b 10.58 cd 128 b 0.38 be
July 2 99.2 a 22.5 be 142 d 465 b 0.80 b 10.00 de 1.32 b 037 ¢
July 9 972 a 20.6 ¢ 14.9 cd 3.98 be 0.57 ¢ 9.77 e 1.01 ¢ 030 d

“Mean separation within columns followed by different letters are significantly different by Duncan’s multiple range test at p < 0.05.

Table 6. Leaf and petiole length of characteristics ‘Sulhyang’ strawberry nursery plants as affected by cutting time (n=10).

Cutting date Leaf number Leaf weight (g/plant) Lea;f area Petiole length
(ea./plant) Fresh Dry (cm/plant) (cm)
Jun 4 5.7 & 4.06 a 0.89 a 301.2 a 12.98 ab
Jun 11 54 ab 3.86 ab 0.81 a 291.2 ab 13.94 a
Jun 18 53 ab 3.60 be 1.01 a 261.5 be 12.24 ab
Jun 25 5.1 be 3.33 be 0.83 a 249.0 ¢ 12.52 ab
July 2 50 ¢ 3.08 cd 0.81 a 2571 ¢ 12.87 bd
July 9 47 ¢ 254 d 045 a 2093 d 11.11 b

“Mean separation within columns followed by different letters are significantly different by Duncan’s multiple range test at p < 0.05.
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Fig. 7. Fruit yield of ‘Sulhyang’ strawberry as affected by cutting time.
Each bar represents SE (n=10). Different letters at the top of the
vertical bar indicate a statistical difference according to the
Duncan’s multiple range test at p < 0.05.
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