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Abtracts
Lim, M., Te-chato, S. and Thavorat, S.
The growth of Neck orange (Citrus reticulata Blanco) scion on seedling

and cutting of trifoliate orange hybrid rootstocks
Songklanakarin J. Sci. Technol., 2003, 25(6) : 715-727

The growth of Neck orange (Citrus reticulata Blanco) on seedling and cutting of trifoliate orange
hybrid rootstocks was studied at the Department of Plant Science, Faculty of Natural Resources, Prince of
Songkla University in order to select the appropriate rootstock. The stem cross section, growth characteris-
tic and isozyme pattern of Neck orange scion were investigated. One-year-old seedlings and cuttings (both
with 0.3-0.4 mm stem diameter) of Troyer citrange, Swingle citrumelo and Neck orange were used as root
stock for grafting with Neck orange scions. The diameter of upper and lower graft union, number of branches
and leaves, height, root length, shoot and root dry weight and shoot: root dry weight ratio of grafted plants
were measured at 24 weeks after grafting. The results showed that the structure of stem cross section of
Troyer citrange and Neck orange i.e. the size of periderm, vascular bundle and pith, were similar to that of
Neck orange. The vascular bundle of Swingle citrumelo was larger than that of the two rootstocks. Troyer
citrange rootstock gave the best results in all growth parameters of Neck orange. The study of isozymes
recorded an extra locus (Est 3) of Swingle citrumelo rootstock occurred in Neck orange at 24 and 48 weeks
after grafting.

Key words : neck orange, rootstock, grafting, growth, isozyme

Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla
90112, Thailand.
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Growth of Neck orange scion on trifoliate orange hybrid rootstocks
Lim, M., et al.
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Table 1. Stem cross section of the Neck orange and root stocks.

Stem structure (mm)

Plant type . . Pore/mm? pore/xylem size
periderm cortex phloem xylem Pith
Neck orange 0.0523b  0.0945b 0.1436b  0.5009¢ 0.4962b 43a 135.02
Troyer citrange 0.0598a 0.1080a 0.1641ab 0.5725b 0.5671a 25b 89.88
Swingle citrumelo  0.0344c  0.0347c 0.1787a 0.6868a 0.3618c 26b 112.06
F test kek kek kek kek kek sk
C.V. (%) 12.90 8.48 2.97 1.96 5.56 25.1

** significant difference at P<0.01

Means followed by the same letter within column are not significantly different at P<0.01 by DMRT

' '
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135.02 was (Figure 1B and Table 1)
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Figure 1. The stem cross section of Neck orange (A, B) Troyer citrange (C, D) and Swingle
citrumelo (E, F) (370 X)
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Table 2. Effect of propagation type and rootstocks on the Neck orange upper
and lower stem diameter (cm) and branches at 24 weeks after grafting.

Propagation Rootstock means
Type Neck orange Troyer Swingle

Upper stem diameter (cm)

Seedling 0.069 d 0.128 ¢ 0.124 ¢ 0.107 B
Cutting 0.138 ¢ 0.18b 0.392 a 0.236 A
means 0.104 B 0.154 B 0.258 A

C.V. (%) 8.309

Lower stem diameter (cm)

Seedling 0.155b 0.145b 0.132b 0.144 B
Cutting 0.207b 0.120b 0.491 a 0.303 A
means 0.181 B 0.178 B 0.312A

C.V. (%) 34.63

Branches

Seedling 3.9bc 82a 5.6b 59A
Cutting 35¢c 89a 4.8 bc 5.7TA
means 37C 8.6 A 52B

C.V. (%) 26.46

Means followed by the same letter within row and column are not significantly different at

P<0.01 by DMRT
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Table 3. Effect of propagation type and rootstocks on the Neck orange leaf
numbers, height (cm), leaf area (cm?) root length (cm), stem and root
dry weight (g) and shoot: root ratio at 24 weeks after grafting.

Propagation Rootstock means
Type Neck orange Troyer Swingle

Leaf numbers

Seedling 19.40 a 67.90 a 27.30a 3820 A
Cutting 17.40 a 66.60 a 2450 a 36.17 A
means 18.40C 67.25A 2590 B

C.V. (%) 29.39

Height (cm)

Seedling 9.06 b 14.60 a 8.17b 10.61 A
Cutting 7.04 ¢ 14.72 a 8.84b 10.20 A
means 8.05B 14.66 A 8.50 B

C.V. (%) 8.12

Leaf area (cm?)

Seedling 91.47 ab 133.38 a 105.73 a 110.20 A
Cutting 51.38b 94.65 ab 51.72b 65.92 B
means 7143 B 144.02 A 78.73 B

C.V. (%) 31.73

Root length (cm)

Seedling 227.12 a 239.04 a 177.75 ab 214.64 A
Cutting 30.16 ¢ 119.00 be 139.05 ab 96.07 B
means 128.64 A 179.02 A 158.40 A

C.V. (%) 38.92

Stem dry weight (g)

Seedling 2.11a 2.25a 221 a 2.19A
Cutting 0.28 b 0.36b 0.40b 0.35B
means 1.195 A 1.31 A 1.31 A

C.V. (%) 41.05

Root dry weight (g)

Seedling 1.362 a 1.304 a 1.274 a 1.313A
Cutting 0.100 a 0.303 a 0.142 a 0.181B
means 0.730 A 0.800 A 0.710 A

C.V. (%) 34.25

Root: shoot ratio

Seedling 1.55:1 1.73:1 1.69:1 1.66:1
Cutting 2.80:1 1.18:1 2.80:1 2.26:1
means 2.18:1 1.46:1 2.25:1

Means followed by the same letter with in row and column are not significantly different at
P=0.01 by DMRT
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Figure 2. Esterase zymogram of Neck orange on Troyer citrange (A) and Swingle citrumelo (B) at 24

and 48 weeks after grafting.

JU = Neck orange

TR = Troyer citrange

SW = Swingle citrumelo

N, S = Upper and lower position of the graft-union
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