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The effects of grafting techniques and type of rootstocks in red-flesh
pummelo at severe water stress to induce the highest flowering of scion
under container-grown
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ABSTRACT: Grafting propagation techniques is important for commercial pummelo production. However,
information relating to flowering induction of pummelo with different grafting techniques and rootstock types are
limited. The experiment was studied on the effects of grafting techniques (GT) and rootstock (RS) “KKU-105" at
severe water stress to induce the highest flowering of scion under container-grown. Experiments were conducted
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under container-grown using a 2 x 3 factorial experiment in a randomized complete block design (RCBD) with
three replications. Factor A consisted of two grafting techniques, while factor B consisted of three types of
rootstock. The GT, RS, and GT x RS interactions were significantly different among the ten characteristics studied.
Although a consistent tendency was observed for the interaction GT x RS of all characteristics, side-veneer grafting
(SV) on air layering rootstock (RS1) had more flowers under higher water stress conditions (13.00 flowers/plant).
This result may imply that decreases in total nitrogen, stomatal conductance, and chlorophyll fluorescence
(1.53%, 54.36 mmol/m?/s and 0.41 Fv/Fm, respectively) the increase of total non-structural carbohydrates and C:N
ratio (177.17 mg/g DW and 10.20% DW, respectively) and upregulation of CiFT, CsAP1, and SOCI RNA in bud of
scion (16.66, 21.70, and 0.91 AU, respectively) may induce the highest flowering of scion.

Keywords: gene expression; floral induction; drought stress; air layering rootstock; side-veneer grafting
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Figure 1 The flowering induction of scion red-flesh pummelo cultivars by severe water stress (18 days).
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(A) Air layering rootstock (five-year-old) (B) Inter-rootstock (five-year-old) (C) Direct seedling (three-year-old)
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A, B, C = Rootstock ‘KKU-105’ cv.
R-1 = Stem of rootstock
S-1 = Scion shoot (5 months old),
B-1= Scion bud (5 months old)
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Figure 2 The schematic procedure for flowering induction of scion red-flesh pummelo cultivars by two different

grafting techniques and three different types of rootstock under container grown at severe water stress.
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Table 1 Stomatal conductance, chlorophyll fluorescence, total nitrogen, total non-structural carbohydrates, total
non-structural carbohydrates per total nitrogen (C: N ratio) flower of rootstock, and flower of scion by two

different grafting techniques and three different types of rootstock under container grown at severe water

stress
Stomatal Chlorophyll Total non- Total  C: Nratio Flower of Flower of
conductance  fluorescence structural nitrogen (% DW) rootstock scion
Treatments (mmol/ (Fv/Fm) carbohydrates (%) (flower/plant)  (flower/plant)
m2/s) (me/g DW)
grafting techniques (GT)
Side-veneer; SV 71.625% 0.48° 155.392 2.03° 8.292 91.00° 8.00°
Bud; BG 83.49° 0.59° 145.60° 2.28° 6.63° 79.67° 3.66°
rootstock (RS)
Air layering; RS1 61.20¢ 0.49¢ 171.43° 1.70¢ 10.202 156.00° 13.00?
Inter-stock; RS2 79.78° 0.51P 145.01° 2.020 7.250 52.00° 4.50°
Direct seedling; RS3 91.70° 0.60° 135.05¢ 2,732 4.93¢ 0.00¢ 0.00¢
Interaction RS x GT
SV RS1 54.36¢ 0.41°¢ 177.17¢8 1.534 11.582 169.00° 15.00?
RS2 69.86° 0.42¢ 153.93¢ 1.84¢ 8.33° 104.00¢ 9.00¢
RS3 90.63? 0.60%° 135.109 2,712 4.984 0.004 0.004
BG RS1 68.03° 0.57° 165.70° 1.87¢ 8.83° 143.00° 11.00°
RS2 89.70° 0.61° 136.109 2.20° 6.17¢ 96.00¢ 0.004
RS3 92.76° 0.612 135.00¢ 2.75° 4.894 0.00¢ 0.00¢
GT %% *x *x *x o > *x
RS *x% *x *x *x o o *x
GT x RS *% *x * * * *x *x
CV% 2.39 3.10 2.00 4.27 5.27 15.43 17.98

*Means within a column followed by the same common letter are not significantly different (at P < .05) by LSD
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Figure 3 The expression of 3 RNA; CiFT (a,), CsAPI (a,), and SOCI RNA(as) in leaves of rootstock (b,) and scion (b,)
by two different grafting techniques and three different types of rootstock under container grown at severe water
stress.
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