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ABSTRACT

The present study was about the comparison on growth of Neck orange (Citrus reticulata Blanco) on five
Citrus sp. rootstocks containing with Native pomelo (C. grandis (L.), Thongde pomelo (C. maxima (Burm.f.),
Citron (C. medica), Kaffer lime (C. hystrix), and Bitter orange (C. x aurantium). To evaluate the suitable rootstock
for Neck orange production, five-year-old Neck oranges were grafted with five different Citrus sp. rootstocks in a
cleft method. It was performed by cleft grafting with branches that were 5 years old. The sample plants were planted
in 17-inch polybags for 7 months at the Fruit Department of Plant Science, Faculty of Agriculture, Rajamangala
University of Technology Srivijaya, Nakhon Si Thammarat Campus. A completely randomized design (CRD) with
five replications and four trees per representative was used for the experiment. The result showed that rootstock of
Bitter orange generated the highest average plant height, 40.31 cm, with a significant difference, followed by Kaffer
lime, Native pomelo, Thongde pomelo, and Citron, at 38.44, 38.32, 37.15, and 21.68 cm, respectively. In the case
of scions’ height, the rootstock of Bitter orange gave the highest of average height of scions (23.30 cm), followed
by Kaffer lime, Native pomelo, Thongde pomelo, and Citron, at 21.75, 21.74, 15.67, and 11.30 cm, respectively.
In addition, after 7 months of cleft grafting, the highest number of branches per tree of Neck orange was found on
the orange tree from a rootstock of Bitter orange. It was 4.47, and the next highest numbers were 4.45, 4.40, 2.64,
and 2.42 branch/tree for Kaffer lime, native pomelo, Thongde pomelo, and Citron. Therefore, Bitter orange is a

superior rootstock choice than Citrus sp.
Key words: physiology, Neck Orange (Citrus reticulata Blanco), rootstock, citrus
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Table 1 Temperature, relative humidity and rainfall during the experiment.

Weather Year 2017 Year 2018
December  January February March  April May  June
Temperature (°C) 27.95 30.23 32.12 32.99 30.25 33.52  33.88
Relative humidity (%) 87.95 87.92 84.21 80.42 81.12  83.69  81.28
Total rain (mm) 607.50 226.60 110.28 11470  112.40 109.50 110.00
Average per day of rain (mm) 19.60 3.93 3.70 3.74 3.53 3.66

11 : Meteorological station (2019)
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Table 2 The average of plant height (cm) of Neck orange on various rootstocks after cleft grafting for 7 months.

Rootstock Plant height (cm)/ Month Average
1 2 3 4 5 6 7
Native pomelo 28.30"  31.60° 32.50° 35.70"  42.03°  46.24" 51.91° 38.32"
Thongde pomelo 28.56°  29.13° 3096 35.53" 40.83" 44.03"  51.05 37.15°
Citron 16.65°  16.70° 18.74° 20.01° 24.80° 26.32° 28.54° 21.68°
Kaffer lime 28.56"  30.76° 3395 3631° 4386 46.41° 49.8" 38.44°
Bitter orange 29.63°  30.26° 32.13" 3555"  47.43"  48.64" 58.54" 40.31°
F-test . - . sk sk . . sk
C.V. (%) 7.02 2232 1823 1779 2293  23.02  27.11 15.68
** = significant at 0.01 level
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Table 3 The average of height of scion upper stem (cm) of Neck orange on various rootstocks after cleft grafting

for 7 months.

Rootstock Height of scion upper stem (cm)/Month Average
1 2 3 4 5 6 7
Native pomelo 1053 13.50 16.30°" 19.16° 24.56” 29.79% 38.39° 21.74°
Thongde pomelo 1036 12.08 16.93° 21.25° 2563 28.65° 37.36° 21.75°
Citron 8.58  9.58 9.64°  1034° 11.57° 1435° 15.10° 11.30°
Kaffer lime 840  8.63 10.88" 13.66" 2040 22.48% 25.65% 15.67°
Bitter orange 1033 1229 14.16° 20.50° 31.21° 32.34° 42.28° 23.30°
F'test ns ns kk kk kk kk kk kk
C.V.(%) 2072 1932 2772 29.15  31.03  29.77  26.15 18.51
** = gignificant at 0.01 level
ns = non-significant

value follower by different letter are significantly different according to DMRT

Figure 1 Characteristic of plant height and height of scion upper stem of Neck orange on various rootstocks after
7 months of cleft grafting. : (a) Native pomelo, (b) Thongde pomelo, (c) Citron, (d) Kaffer lime and (e)

Bitter orange
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Table 4 The average of lower stem diameter (cm) of Neck orange on various rootstocks after cleft grafting for 7 months.

Rootstock Lower stem diameter (cm)/Months Average
1 2 3 4 5 6 7

Native pomelo 049 052" 065° 069"  0.69°  0.69"  0.69 0.63
Thongde pomelo 0.57 0.65° 0.73° 079  0.86° 088"  0.89 0.76
Citron 044 055 056" 059" 0.60°  0.62°  0.62 0.57
Kaffer lime 051 057 061 064" 065" 067"  0.67 0.62
Bitter orange 0.54 058" 061" 0.67° 069" 070"  0.70 0.64
F-test ns * * *% ** *% ns ns
C.V.(%) 448 947 2463 2256 23.06 2520 25.32 12.58

* = significant at 0.05 level

** = significant at 0.01 level

ns = non-significant
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Table 5 The average of upper stem diameter (cm) of Neck orange on various rootstocks after cleft grafting for 7 months.

Rootstock Upper stem diameter (cm)/ Month Average
1 2 3 4 5 6 7
Native pomelo 0.30 0.36 0.39 0.45 0.45 0.47 0.47 0.41
Thongde pomelo 0.30 0.31 0.43 044 047 0.48 0.49 0.42
Citron 0.29 0.30 0.30 034  0.39 0.40 0.40 0.32
Kaffer lime 0.31 0.33 0.33 0.38  0.38 0.40 0.51 0.39
Bitter orange 0.35 0.37 0.38 040 042 0.45 0.47 0.41
F-test ns ns ns ns ns ns ns ns
C.V.(%) 11.13 1433 2892 2596 2527 2824 31.16 21.32
ns = non-significant
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Figure 2 Characteristic of number of leaves per tree of Neck orange on various rootstocks after 7 months of cleft

grafting : (a) Native pomelo, (b) Thongde pomelo, (c) Citron, (d) Kaffer lime and (e) Bitter orange
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Figure 3 Average of number of leaves per tree (No.) and number of branch per tree (No.) of Neck orange on

various rootstocks after 7 months of cleft grafting.
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