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Performance of Seedling Grafts of Tomato as Influenced by Root Medium
Formulations and Leaching Fractions in Irrigation or Fertigation
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Abstract. This research was conducted to investigate the influence of leaching fractions (LF) in each irrigation or fertigation
on plant growth and changes in chemical properties of root media during the production of seedling grafts of tomato. Two root
media containing Sphagnum peat moss plus vermiculite (5:5, v/v, PV) and coir dust plus vermiculite (5:5, v/v, CV) were for-
mulated and pre-planting fertilizers were incorporated during formulation. Then, each medium was packed into 50 cell (vol-
ume 33 cc) and 105 cell (volume 18 cc) trays and the rootstock (cv. J3B Strong) and scion (cv. Sunmyung) were grown,
respectively. The seedlings were grafted at 31 days after sowing and then the cut seedling grafts (Sunmyung scion/J3B Strong
rootstock) were planted into 50 cell plug trays containing each of the two root media. After induction of the graft union and new
adventitious roots for 7 days, the seedling grafts were fed with fertilizer solution once a week containing 4 different N concentra-
tions (0, 50, 100, 200 mg-L™"). When determined after 31 days from seed sowing, the highest fresh weights of the root stock
seedlings were obtained with 0.75 LF in PV (8.96g/seedling) and CV (7.11g/seedling) mixes. The EC of the both mixes were
0.93 and 1.09 dS'm™, respectively. The fresh weights of the scion seedlings 31 days after seed sowing were 4.29g with 0.50 LF
in the PV and 3.13g with 0.50 LF in the CV. The root medium ECs of the two treatments were 0.76 and 1.34 dS'm™, respec-
tively. Fresh weights of the seedling grafts grown for 31 days were greatly influenced by post-planting fertilizer concentra-
tions. The heavier plants were obtained in 100 mg-L™' N treatment than any other treatments in same mixes. The substrate ECs
in these two treatments were 0.98 and 1.93 dS'm™', respectively, indicating that the desirable range of soluble salts in soil
extracts is higher in the CV mix than the PV mix. Results of this study suggest that optimum EC range is different in each
medium and LF need to be adjusted differently for each root medium to produce high quality seedling grafts of tomato.

Additional key words : cut grafting, fertilizer concentrations, fresh weights, salt concentrations
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Table 1. Growth characteristics of tomato root stock ‘J3B Strong’ 31 days after sowing in 50-plug trays as influenced by various leaching

fractions in each irrigation or fertigation.

Plant Plant Hypocotyl Stem Leaf Fresh

RM LF height width length diameter number weight

(cm) (cm) (cm) (mm) (per plant) (g/plant)
PV 0.00 15.7 15.0 3.80 3.72 4.7 7.11
0.25 19.1 17.8 4.14 4.05 4.6 7.34
0.50 21.1 18.0 4.49 4.14 49 8.44
0.75 204 18.9 3.93 4.29 5.0 8.96
0.90 19.4 17.6 3.63 441 5.0 8.05
F-Significance oAk oAk rock *x NS NS

Linear kk kkk NS sksksk * *
Qquadratic ksksk kokok oKk oKk * *

(0)% 0.00 9.4 9.3 2.97 3.10 4.1 433
0.25 9.5 12.3 3.31 3.37 3.9 5.00
0.50 10.9 12.9 343 3.40 4.1 5.17
0.75 11.4 15.9 3.42 3.41 3.8 7.11
0.90 8.6 13.6 3.51 3.35 39 6.27
F—Sl'gm'ﬁcance kkok kkok * &k NS kokok
Linear NS kkk k% kk NS kkk
Qquadratic ksksk kokok ok oKk NS kokok
RM sksksk kkok kkk kK k sksksk kkk

Abbreviations: RM: Root media; LF: Leaching fraction, PV: Peat moss+vermiculite (5:5, v/v); CP: Coir+vermiculite (5:5, v/v).

NS, * ok ok
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Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 2. Growth characteristics of tomato scion ‘Sunmyung’ 31 days after sowing in 105-plug trays as influenced by various leaching

fractions in each irrigation or fertigation.

Plant Plant Hypocotyl Stem Leaf Fresh
RM LF height width length diameter number weight
(cm) (cm) (cm) (mm) (per plant) (g/plant)
PV 0.00 8.25 122 3.52 3.53 4.6 3.85
0.25 9.01 12.0 4.47 3.58 5.0 4.05
0.50 9.32 133 425 3.56 4.6 429
0.75 9.57 14.3 4.02 3.75 43 4.18
0.90 9.49 11.5 3.70 3.73 44 4.19
F-Significance * *E HHE HHE * NS
Linear ok NS NS Hkk * NS
Qquadratic *k * oAk oAk NS NS
CV 0.00 6.28 13.0 3.81 3.27 4.0 2.70
0.25 7.21 11.3 3.80 3.40 3.8 2.66
0.50 7.53 12.4 3.63 3.53 45 3.13
0.75 7.00 11.4 3.08 3.36 4.0 2.96
0.90 6.15 12.8 3.34 3.11 4.0 2.51
F—Signiﬁcance * k% kk kk kk kK ok
Linear NS NS ok NS NS NS
Qquadratic kk * kk kkok NS kKK

Abbreviations: RM: Root media; LF: Leaching fraction, PV: Peat moss+vermiculite (5:5, v/v); CP: Coirt+vermiculite (5:5, v/v).

NS * #k dkk
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Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 3. The characteristics in soil chemical properties of various root media 31 days after sowing of tomato rootstock ‘J3B’ in 50 plug
tray as influenced by various leaching fractions in each irrigation or fertigation.

EC NH4-N NO;-N PO4-P K Ca Mg Na

RM LF O pH

(dS'm™) (mgL™)
PV 0.00 1.92 6.46 24.0 419 311 20.9 40.2 9.7 312
0.25 1.75 6.40 21.7 246 282 21.8 44.8 122 288
0.50 1.11 6.31 19.9 97 266 15.8 22.8 6.7 212
0.75 0.93 6.01 19.9 99 243 13.5 19.0 6.2 170
0.90 0.86 6.14 222 51 219 142 17.1 5.8 145
F-Significance wkk ok NS ok *okk P wokok ok ook
Linear *kk *kk NS *okk *xk ok * ok *oHk *k
Qquadratic *kk *kk NS *okk *oxk *% *okk o ok
Ccv 0.00 1.96 6.42 14.9 59 279 55.8 5.5 8.8 631
0.25 1.87 6.45 14.0 45 264 54.2 12.0 9.9 388
0.50 1.30 6.40 11.8 29 241 454 7.6 9.4 297
0.75 1.09 6.42 122 19 226 36.3 2.7 7.0 269
0.90 1.01 6.32 113 14 193 342 2.5 4.0 210
F-Significance ook NS NS ok *xk ok ook *kk ok
Linear *kk NS NS *okk o *kk * o *%
Qquadratic *oak NS NS ok *kk ok *% *okk *

RM NS * NS *okk NS *okk ok NS *%

Abbreviations: RM: Root media; LF: Leaching fraction, PV: Peat moss+vermiculite (5:5, v/v); CP: Coirtvermiculite (5:5, v/v).
NS5 Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

Table 4. The characteristics in soil chemical properties of various root media 31 days after sowing of tomato scion ‘Sunmyung’ in 105
plug tray as influenced by various leaching fractions in each irrigation or fertigation.

M U EC.1 o NH,-N NO;-N PO,-P K Ca Mg Na
(@Sm7) (mgl")

PV 0.00 0.91 6.60 28.5 168 408 14.4 21.0 4.81 192

0.25 0.86 6.54 21.7 95 365 16.3 16.8 5.17 277

0.50 0.76 6.52 18.1 58 344 154 19.7 6.00 241

0.75 0.73 6.52 15.3 52 352 14.8 17.2 4.65 197

0.90 0.70 6.47 6.3 37 354 14.4 14.3 4.10 170

F-Sigm'flcance k% ok *kk *kk *kk *kk NS *kk *kk kkok

Linear ohx NS ok ok o NS o NS NS

Qquadratic Kk Kk Kk kkk Kk NS k% Kk kkk

Ccv 0.00 1.97 6.47 194 99 202 334 15.1 5.03 257

0.25 1.50 6.39 21.7 86 171 30.1 18.3 6.57 281

0.50 1.34 6.34 19.4 38 167 28.7 7.3 4.93 212

0.75 L.11 6.35 18.5 24 153 28.1 7.3 4.31 202

0.90 1.06 6.16 18.1 17 119 25.5 53 4.15 177

F—Signiﬁcance koskok * NS koskok kskok kokok koskok koskok kskok

Linear *kk * NS *kk *kk *kk *kk * koo

Qquadratic *kk * NS *okk *okk dokk *okk * kkok

Abbreviations: RM: Root media; LF: Leaching fraction, PV: Peat moss+vermiculite (5:5, v/v); CP: Coir+vermiculite (5:5, v/v).
NS Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 5. Growth characteristics of tomato seedling grafts (rootstock ‘J3B Strong’/scion ‘Sunmyung’) 13 days after cut grafting in 50-plug
trays as influenced by various leaching fractions in each irrigation or fertigation.

Plant Plant Hypocotyl Stem Leaf Fresh
RM LF height width length diameter number weight
(cm) (cm) (cm) (mm) (per plant) (g/plant)
PV 0.00 12.3 10.4 3.44 3.52 5.6 3.03
0.25 13.6 12.4 3.52 3.79 52 3.67
0.50 14.1 12.9 3.43 4.01 5.7 3.72
0.75 142 14.5 3.36 4.00 6.1 4.73
0.90 13.4 15.2 3.46 3.93 6.2 5.16
F-Significance NS ok NS kkx * HAE
Linear NS ok NS NS * *Ek
Qquadraﬁc * skkok Ns koK ok kK skskok
CVv 0.00 10.9 12.3 3.25 3.40 5.7 2.88
0.25 13.5 12.9 3.13 3.55 53 3.02
0.50 13.0 11.8 2.99 3.61 5.4 3.17
0.75 15.0 13.0 3.66 3.46 5.5 2.86
0.90 133 11.7 2.78 3.32 5.2 2.40
F-Significance skok EEES skok sskok NS EEES
Linear Hrk NS NS NS NS *kk
Qquadratic kak NS NS kok NS ok

Abbreviations: RM: Root media; LF: Leaching fraction, PV: Peat moss+vermiculite (5:5, v/v); CP: Coirt+vermiculite (5:5, v/v).

NS, ok oo
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Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 6. The characteristics in soil chemical properties of root media 13 days after cut grafting (rootstock ‘J3B Strong’/scion ‘Sun-
myung’) in 50 plug tray as influenced by various leaching fractions in each irrigation or fertigation.

. o EC_ o NH,-N NO;-N PO,-P K Ca Mg Na
(dS'm™) (mgL™)
PV 0.00 3.79 6.45 18.1 402 434 41.8 76.0 40.8 552
0.25 3.15 6.41 14.3 239 364 26.8 50.3 15.4 466
0.50 2.24 6.35 13.0 156 312 22.4 29.0 11.9 396
0.75 2.07 6.23 16.4 62 263 222 26.3 11.9 260
0.90 1.86 6.03 185 61 220 21.3 26.1 10.7 191
F—Sigﬂiﬁcance *kk skskesk kokok * kokok kokk sksksk skokok *okck
Lineal' sksksk sksksk NS kkk &k k sksksk sksksk Kk k sksksk
Qquadratic oKk skoksk ok skoskosk skoskosk sk skeoksk skoskosk oKk
CV 0.00 4.43 6.36 14.3 159 163 50.6 10.8 5.5 378
0.25 4.36 6.27 14.7 118 140 55.7 12.0 5.6 383
0.50 3.65 6.21 14.7 82 148 49.6 7.6 2.9 328
0.75 3.45 6.06 12.6 59 144 44.4 7.4 2.9 329
0.90 3.01 6.02 15.1 37 137 422 5.8 1.7 312
F_Signmcance oKk skoksk NS oKk NS oKk skoksk oKk kokk
Linear *okk NS Ns kokok NS skskesk ksksk skokok skskosk
Qquadratic kK k NS NS kkk NS sksksk sksksk kK k sksksk
Abbreviations: RM: Root media; LF: Leaching fraction, PV: Peat moss+vermiculite (5:5, v/v); CP: Coirt+vermiculite (5:5, v/v).
NS.%*."*Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 7. Growth characteristics of tomato seedling grafts (rootstock ‘J3B Strong’/scion ‘Sunmyung’) 31 days after cut grafting in 50-plug
trays as influenced by various post-planting fertilizer concentrations.”

Plant Plant Hypocotyl Stem Leaf Fresh
RM PPFC height width length diameter number weight
(cm) (cm) (cm) (mm) (per plant) (g/plant)
PV 0 16.0 16.5 4.98 3.51 6.1 5.84
50 18.6 18.6 5.27 3.66 6.2 6.07
100 17.9 18.0 5.32 3.68 6.1 6.21
200 17.3 18.8 5.17 3.35 6.1 5.16
F-Significance oAk *x NS NS NS oAk
Linear NS * NS NS NS *
Qquadratic oAk * NS * NS ok
Cv 0 19.2 17.9 3.40 3.19 6.2 6.19
50 21.0 19.0 3.73 3.59 6.2 6.30
100 219 18.4 3.22 3.75 6.1 7.48
200 21.1 18.2 3.50 3.80 6.3 7.03
F-Significance oAk NS ok HAk NS ok
Linear ** NS NS Rk NS xRk
Qquadratic Hkk NS NS Hkk NS ok

“Leaching fractions were adjusted to 0.25 in all treatments.
Abbreviations: RM: Root media; PPFC: Post-plant fertilizer concentrations, PV: Peatmoss+vermiculite (5:5, v/v); CV: Coirtvermiculite (5:5, v/v).
NS5 Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

Table 8. The characteristics in soil chemical properties of root media 31 days after cut grafting (rootstock ‘J3B Strong’/scion ‘Sun-
myung’) in 50 plug tray as influenced by various post-planting fertilizer concentrations.”

EC NH,-N NO;-N PO,-P K Ca Mg Na

RM PPFC (@S pH el
PV 0 0.85 6.71 32.1 84 248 12.0 11.5 3.44 231
50 0.96 6.72 36.8 105 278 14.9 14.9 3.39 220
100 0.98 6.80 42.0 115 283 17.4 17.4 434 190
200 1.23 6.66 415 208 350 19.4 19.4 4.40 151
F—Signifl‘cance skokok * kk sksksk kok skokok * NS skskok
Linear skskok NS kk kekok skeskosk sesksk kk NS skeskok
Qquadraﬁc skokok * kk skskosk kok skokok sk NS skskok
cv 0 L11 6.84 27.8 14 164 15.2 8.7 3.45 297
50 1.28 6.76 28.8 23 209 18.0 8.2 2.05 293
100 1.93 5.62 33.0 23 217 234 12.6 3.09 249
200 1.93 6.67 36.9 35 230 42.1 14.5 439 246
F_Sl'gnl'fl‘cance skskok kekok skskok & * sfesksk skskok skkok seskosk
Linear skokok NS NS Ns * skokok skokok * skskok
QquadratiC skskok % * £ * skeskok skskok Hesk kk

“Leaching fractions were adjusted to 0.25 in all treatments.
Abbreviations: RM: Root media; PPFC: Post-planting fertilizer concentrations, PV: Peatmoss+vermiculite (5:5, v/v); CV: Coirt+vermiculite (5:5, v/v).
NS5 Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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