Chapter 4
Results

1. Effect of scion-rootstock combinations on growth and development of mangoes

1.1 Effect of scion-reotstock combinations on stem height

Table 4.1 and Figure 4.1 showed that during June 1998 to November 1999, all scion-
rootstock combinations had nearly the same percentage of stem height growth rate; except only
Pim Sen Mun on Choke Anan had significantly higher percentage of height growth rate than Pim
Sen Mun on Kaew in May 1999, and Khiew Sawoey on Kaew had significantly than Khiew
Sawoey on Choke Anan in July 1998 and February 1999.
Table 4.1 Effect of scion- rootstock combinations on the percentage of stem height growth rate during

June 1998 to November 1999

June 1998
Rootstocks Scions MeanM®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0.71 1.48 275 1.65
Choke Anan 0.00 3.87 1.06 1.64
Mean™S 035 268 191
July 1998
Rootstocks Scions MeanMS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 3.06 ab 1046 a 2.989ab 551
Chake Anan 7.36 ab 0.00b 334 ab 3.57
Mean™s 5.21 5.23 3.17
August 1998
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dck Mai
Kaew 374 10.22 5.56 6.51
Choke Anan 1.61 o.87 342 497
Mean® 268b 10.05a 4.48 b
September 1998
Rootstocks Scions MeanNS
Pim Sen Mun Kniew Sawosy Narm Dok Mai
Kagw 1.02 12.97 1.24 5,08
Cheke Anan 5.59 7.62 2.12 5.1

Mean* 331b 1030a 1.68b




Table 4.1 {continued)
QOctober 1998
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Rootstocks Scions MeanhS
Fim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.14 5.09 0.18 2.14
Choke Anan 5.02 6.41 2.57 4.67
Mean™S 3.08 5.75 1.37
November 1998
Rootstocks Scions Mean™S
Pin Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0.27 0.00 1.82 0.70
Choke Anan 0.66 0.60 0.64 0.63
Mean™s 0.46 0.30 1.23
December 1998
Rootstocks Scions Mean™®
Pirs Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 11.82 6.32 7.04 8.33
Choke Anan 12.82 12.16 1.08 8.69
Mean” i2.22a 924 ab 406 b
January 1999
Rootstocks Scions Mean*
Pimn Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.93 0.32 0.00 042a
Choke Anan 0.00 0.00 0.00 0006
MeanhS 0.47 0.16 ©.00
February 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 000b 551a 0000 1.84
Choke Anan 04306 000D 0.00b 0.14
Mean* 0.22b 275& 0.00b
March 1999
Roolstocks Scions Mean™S
Pim Sen Mun Khiew Sawcey Nam Dok Mai
Kaew 0.00 7.85 1.28 3.08
Choke Anan 2.37 8.57 317 A4.70
Mean* 1196 B26a . 2.23b
April 1999
Rootstocks Scions MeanM®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew C.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 o.0o
MeanhS 0.00 0.00 0.00
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May 1999
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 b 26T ab 2.11ab 1590
Choke Anan 6.66a 0.00b 6.74 a 447 a
Mean"'S 333 1.33 4.43
June 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 664 0.69 273 335
Choke Anan 4,51 1.34 0.00 1.95
Mean* 5E88a 1.07b 137 b
July 1999
Rootstocks Scions Means
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew .84 0.10 0.19 0.38
Choke Anan 0.36 012 0.00 0.16
Mean® 060 [IRRE:] 008b
August 1999
Reotstacks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™S 0.00 0.00 0.00
September 1999
Roolstocks Scions MearMS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 1.72 0.00 0.57
Choke Anan Q.00 0.74 219 0.98
Mean™S 0.00 1.23 1.10
October 1999
Rootstocks Scions Mean™®
_Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 2.85 0.00 0.95
Choke Anan : 0.00 1.48 0.00 0.50
MeanMs 0.00 247 0.00
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Table 4.1 (continued)
November 1999

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.00 0.00 0.00 0.00

Choke Anan 0.00 Q.00 0.00 0.00

Mean™s 0.00 0.00 0.00

*Means within the same row or column with different superscript and the interaction value with

different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)

NS = non-significance

Choke Anan on Kaew rootstock
The percentage of stem haight growth rate {June.E to Nov.89)
Jun Jul Aug Sep Oct Nov Dec Jan feb Mar Apr May Jun Jul Aug Sep Oct Nov
a8 98 o8 98 ae g8 98 99 k] 99 5 oo 99 99 9% 89 99 99
0.00 1.15 0.49 129 2.53 .00 4,42 0,00 0.00 1.89 0400 0.42 1.34 0.13 G.o0 n.oo 0498 0.co
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Figure 4.1 Effect of scion-rootstock combination on the percentage of stem height growth rate
during June 1998 to November 1999
*Means of each pair of scion-rootstock combinations within the same months with remark (¥} differ
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inFable 4.1.
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Table 4.2 and Figure 4.2 showed that Khiew Sawoey had significantly higher the cumulative
percentage of stem height growth rate following by Pim Sen Mun and Nam Dok Mai,
respectively. However, there were non significant difference between the two rootstocks.
Table 4.2 Effect of scion-rootstock combinations on the cumulative percentage of stem height

growth rate during June 1998 to November 1999

Raotstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 32.41 6833 27.70 42.81

Choke Anan 47.40 52.80 2435 41.52

Mean* B|Hb B0.56 a 2602c

*Means within the same row or column with different superscript differ significantly ,whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the cumulative percentage of stem height growth rate was 51.61%

=
o
£ a0
£
@
%]
5 60
2 =z [l Kaew rootstock
£ E 40
f=
£
% E & choke Anan rooctstock
o o 20
@
S
e 0
E
3
2 Pim Sen Mun Khiew Sawoey Nam Dok Mai
£

Scion cultivars

Figure 4.2 Effect of scion-rootstock combinations on the cumulative percentage of stem height
growth rate during June 1998 to November 1999.

Table 4.3 and Figure 4.3 compared the cumulative percentage of stem height growth rate
during June to September 1998 (EI Niso condition) and June to September 1999 (La Nifia
condition) showed that the stem height growth rate in E1 Nifio were higher than in La Nifia for all
scion-rootstock combinations. There were non statistical significant difference between the two
rootstocks during both conditions. = Among the three scions, Khiew Sawoey had higher
cumulative percentage of stem height growth rate than Pim Sen Mun and Nam Dok Mai with

significant difference during El Nife condition but there were non difference during La Nifia
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condition. From Figure 4.1 showed that in December 1998 ( the beginning of La Nifia and

ending of El Niifio ), the percentage of stem height growth rate rapidly increased for all scion-

rootstock combinations, whereas Nam Dok Mai on Choke Anan rootstock had the lowest

percentage of stem height growth rate.

Table 4.3 Impact of Bl Niio and La Nifia on the cumulative percentage of stem height growth rate (El
Nifio = during June to September 1998; La Nifa = during June to September 1999)

(a) El Nifio
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew B.53 3511 12.54 18.73
Choke Anan 1473 .37 9.94 15.35
Mean* 1183 b 28.24a 1124 b

Choke Anan on Kaew rootstock, the cumulative percentage of stem height growth rate was 2.93%

{b) La Niaa
Rootstocks Scions Mean'S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 7.49 2.5 292 4.31
Choke Anan 4.87 2.19 219 3.08
Mean™S 6.18 2.35 256

*Mean within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the cumulative percentage of stem height growth rate was 1.60%
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growth rate

The cumulative percentage of stem height
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Scion cultivars

Kaew rootstock (El Nino)
Choke Anan rootstock (El Nino)
Kaew rootstock (La Nina)

B8 Choke Anan rootstock {La Nina)

Figure 4.3 Impact of El Nifio and La Nifia on the cumulative percentage of stem height growth

rate, (El Nifio = during June to September 1998; La Nina

September 1999.)

1.2 Effect of scion-rootstock combinations on canopy width

= during June to

During June 1998 to November 1999, all scion-rootstock combinations had nearly the same

percentage of canopy width growth rate; except Pim Sen Mun on Choke Anan had significantly

higher percentage of canopy width growth rate than Pim Sen Mun on Kaew in September 1998

but lower in January 1999.

Khiew Sawoey on Kaew had significantly higher than Khiew Sawoey on Choke Anan in

July 1998, and Nam Dok Mai on Choke Anan had significantly higher than Nam Dok Mai on

Kaew in May 1999.(Table 4.4 and Figure 4.4)

Table 4.4 Effect of scion-rootstock combinations on the percentage of canopy width growth rate

during June 1998 to November 1999

June 1998
Rootstocks Scions MeanNS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.11 3.88 3.04 2.68
Choke Anan 2.28 312 362 3.00
MeanN® 1.69 3.50 3.33
July 1998
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 1.78a 6.02a 291 ab 3.57
Choke Anan 297 ab 0868 b 6.17 a 3.32
MeanNS 234 3.45 454
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August 1998
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Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 4.11 10.63 9.24 8.00
Choke Anan 2.80 9.38 8.54 7.0%
Mean” 345b 10,01 a 8.04a
September 1998
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 4800 6.00 b 654 b 578b
Choke Anan 13.76 a 6.66 b 8.82b 9742
Mean™S 9.28 6.33 7.68
Qctober 1998
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaegw 4.49 9.40 3.60 5.83b
Choke Anan 8.91 14.15 594 9662
Mean” 6.70b 11.77 8 4770
November 1998
Reotstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 203 1.60 3.38 234b
Choke Anan 437 3.59 6.10 4.69a
Mean™S 320 2,60 4.74
December 1998
Roocistacks Scions Mean”
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 3.0 15.77 13.64 2017 a
Choke Anan 16.35 13.06 292 10.78b
Mean* 23.72a t4.41ab 828b
January 1999
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 250a 071 b 0776 133a
Choke Anan 064 b 036b 053b 0.51b
Mean” 157 a 0530 065b
February 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.7¢ 7.58 148 3.28
Choke Anan 0.00 6.20 0.33 2.18
Mean* 040b 6.8%a C90b
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March 1999
Rootstacks Scions Msan*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.05 5,66 1.31 267b
Choke Anan 517 8.24 7.7 707a
MeanNS an 7.00 451
April 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.51 0.76 0,12 0.80
Choke Anan 0.29 0.69 051 0.50
MeanNS 080 0.73 032
May 1989
Rootstocks Scicns Mean™S
Pim Sen Mun Kniew Sawoey Nam Dok Mai
Kaew 365ab 7.53 ab 3.01b 4,73
Choke Anan 5.23 ab 046b 11.15a 561
MeanhS 4.44 3.99 7.08
June 1998
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 4.72 1.689 226 2.86
Checke Anan 1.88 1.76 1.03 1.45
Mean™S 3.13 1.67 1.65
July 1999
Rootstocks Scions MeanNS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
MeanMS 0.00 0.00 0.00
August 1998
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Checke Anan 0.00 0.00 0.00 0.00
MeanMS 0.00 0.00 0.00
September 1999
Rootstocks Scions Mean"'3
. Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.12 0.38 0.17
Choke Anan 0.08 0.00 0.00 0.02
Mean™S 0.03 0.06 0.49
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Table 4.4 (continued)
October 1999

Rootstocks Scians Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.00 417 0.33 1.50

Choke Anan 0.17 2.04 0.27 0.82

Mean™S 0.08 3.10 0.30

Novemnber 1899

Rootstocks Scions Mean''s
Pim Sen Mun Khiew Sawoey Mam Dok Mai

Kagw 0.00 0.00 022 0.07

Choke Anan 0.00 0.22 0.00 007

Mean™S 0.00 0,11 0.11

#*Means within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
{DMRT) NS = non-significance.

Choke Anan on Kaew rootstock

The percentage of canopy width growih rate (June.98 to Nov.99)

Jun Jul Ay Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov
98 a8 98 95 98 se 98 &9 a3 99 99 29 89 95 99 99 93 89
1.59 0.88 197 1.96 246 2.8 9.57 6.41 0.94 4.04 0.22 2,00 0.77 .00 0.00 0.25 228 0.3
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Figure 4.4 Effect of scions-rootstock combinations on the percentage of canopy width growth

rate during June 1998 to November 1999.

*Means of each pair of scion-rootstock combinations within the same months with remark (¥) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inTable 4.4.
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“T'able 4.5 and Figure 4.5 showed that there were non significant difference at 95% confidence
betv;reen the two rootstocks. Among the scions, Khiew Sawoey had the highest cumulative
percentage of canopy width growth rate followed by Pim Sen Mun and Nam Dok Mai with
significant difference.

Table 4.5 Effect of scion-rootstock combinations on the cumulative of canopy width growth rate

during June 1998 to November 1999.

Rootstocks Scions . Mean™M®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 63.65 84.50 52.02 BB.72

Choke Anan 64.47 70.70 £3.94 66.37

Mean* 64.06 ab 7160a 57.96b

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS == non-significance.

Choke Anan on Kaew rootstock, the cumulative percentage of canopy width growth rate was 32.45%

LT3 O — S SN
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canopy width growth rate

The cumulative percentage of

Pim Sen Mun Khiew Sawoey Nam Dok Mai

Scion cultivars

Figure 4.5 Effect of scion-rootstock combinations on the cumulative of canopy width growth
rate during June 1998 to November 1999

Table 4.6 and Figure 4.6 showed the comparison of the cumulative percentage of canopy width
growth rate of mango during June to September 1998 (El Nifo) to June to September 1999 (La Nifia)
found that canopy width growth rate in El Nifio were higher than in La Nina for all scion-rootstock
combinations. Pim Sen Mun on Choke Anan had significantly higher cumulative percentage of
canopy width growth rate than on Kaew during El Nifo but non significant difference among the
three scions during La Nifia. Whereas there were non significant difference between both

rootstocks during both conditions.
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From Figure 4.4, in December 1998 (the end of El Nifio and beginning of La Nifia) there were
rapidly increased cumulative percentage of canopy width growth rate of all rootstocks and scions;
except Nam Dok Mai on Choke Anan had the least.

Table 4.6 Impact of El Nifio and La Nifa on the cumulative percentage of canopy width growth rate.
(EI Nifio = during June to September 1998; La Niiia = during June to September 1999)

(a) EIl Nisio
Rootstocks Scions Mean™S
. Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 11,80 b 26.55a 21.52a 19.96
Choke Anan 21.74a 19.85 ab 21.45a 23.01
Mean® 16.77b 23.20a 24.4Ba

Choke Anan on Kaew rootstock, the cumulative percentage of canopy width growth rate was 6.87%

{b) La Nina
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 472 177 2.65 3.03
Choke Anan 1.61 1.76 1.03 1.47
Mean™S 316 1.73 1.84

*Mean within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the cumulative percentage of canopy width growth rate was 1.02%
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Kaew rootstock (EI Nino)

Choke Anan rootstock (El Nino)

growth rate

Kaew rootstock {La Nina)

B8 Choke Anan rootstock {La Nina)

The cumulative percentage of canopy width

Pim SersMun  Khiew Sawpey  Nam Dok Mai

Scion cultivars

Figure 4.6 Impact of El Nifio and La Nifa on the cumulative percentage of canopy width growth rate.
(El Nifio = during June to September 1998; La Nifia = during June to September 1999.)
1.3 Effect of scion-rootstock combination on stem diameter

All scion-rootstock combinations had nearly the same percentage of stem diameter growth
rate; except Pim Sen Mun on Kaew had significantly higher percentage of stem diameter growth
rate than on Choke Anan rootstocks in August 1999, while Khiew Sawoey on Kaew had
significantly higher than on Choke Anan rootstocks in October 1999, and Nam Dok Mai on Kaew
had higher than on Choke Anan rootstocks during on October 1999. (Table 4.7 and Figure 4.7)
Table 4.7 Effect of scion-rootstock combinations on the percentage of stem diameter growth rate

during June 1998 to November 1999

June 1998
Rootstocks Scions Mean*
Pim Sen Mun \ Khiew Sawoey Nam Dok Mai
Kaew 1.74 2.06 2,06 195b
Choke Anan 2.59 2.51 1.91 234a
Mean™S 2417 228 1.98
July 1998
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 2.50 232 212 231hb
Choke Anan 329 3,16 2.69 ’ 305a

MeanMS 289 274 2.41
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August 1998
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Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 2.52 341 2.08 267h
Choke Anan 4,31 3.55 298 361a
Mean* 3428 348a 253b
September 1998
Roctstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 2.32 2.80 1.84 235b
Choke Anan 334 3.91 445 3.90a
Mean™S 2.83 3.41 3.5
October 1998
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 2.02 2.86 212 2.34h
Choke Anan 3.58 3.59 3.07 341z
Mean™S 2.80 3.23 260
November 1998
Rootstocks Scions Mean*
Pic Sen Mun Khigw Sawoey Nam Dok Mai
Kaew 2.76 3.15 2.05 256b
Checke Anan 3.71 3.62 3.88 d73a
Mean™S 3.23 3.38 2.96
December 1998
Rootstocks Scions MeanNS
Pirm Sen Mun Khiew Sawoey Nam Dok Mai
Kasw 5.76 6.56 5.51 5.94
Choke Anan 8.16 6.32 467 5.71
MeanNS 5.96 6.44 5.09
January 1993
Rootstocks Scions Maan™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kasw 4.52 5.70 4.45 4,89
Choke Anan 5.02 5.01 4,44 4.82
MeanM® 477 5.36 4.44
February 1999
Rootstocks Scions MeanNS
Fim Sen Mun Kﬁiew Sawoey Nam Dok Mai
Kagw 417 5.62 4.30 4,70
Choke Anzn 522 4.52 4.38 4.71
Mean™S 4.70 5.07 434
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March 1999
Rootstocks Scions mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 4,22 5.23 4,18 4.54
Choke Anan 5.05 517 4.50 4.91
Mean™'S 463 5.20 4.34
April 1999
Rootstocks Scicns Mean'S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 3.97 5.05 4.07 4.36
Choke Anan 4,61 4.22 3797 4,20
Mean™S 4.29 463 3.92
May 1999
Rootstocks Scions Mezn™s
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 4.03 5.08 4.00 4.37
Choke Anan 4.95 4.09 3.90 4.31
MeanMS 449 459 3.95
June 1989
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 3.41 220 321 2.94
Choke Anan 3.7 221 1.11 2.17
tMean™S 3.28 221 2.16
July 1999
Rootstocks Scicns Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kasw t.22 1.28 1.36 1.28
Chcke Anan 0.90 1.22 120 1.10
Mean™S 1.06 1.25 1.28
August 1999
Rootstocks Sciens MeanM®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.86 a 1.40 ab 1.36ab 1.54
Choke Anan 0960 1.49 ab 1.43ab 1.29
Mean™S 1.41 1.44 1.38
September 1999
Rootstocks Scions MeanNs
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.50 3.2t 203 225
Choke Anan 0.4 167 1.82 1.48
MeanNS 122 2.44 1.92
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Table 4.7 (continued)
QOctober 1999

Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 1.50d 264a 230b 2.15a

Choke Anan 147d 197¢c 1.94¢c 1.79b

Mean* 149b 230a 2.12a

November 1999

Roolstacks i - Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 1.66 2.86 194 218

Choke Anan 1.67 2.44 1.91 201

Mean* 167 ¢ 2652 1920

*Means within the same row or column with different superscript and the interaction value

with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test

(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock

The percentage of canopy slem diameter growth rate {June.98 to Nov.9%)

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul
88 8 98 98 98 98 a8 98 99 o9 a9 g9 99 99

Aug Sep Oct Nov
99 a9 99 89

2.89 273 314 322 307 3.56 4.3 343 3.36 a.13 322 3.30 235 148

1.64 285 221 230
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Figure 4.7 Effect of scion-rootstock combinations on the percentage of stem diameter growth
rate during June 1998 to November 1999.
*Means of each pair of scion-rootstock combinations within the same months with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inFable 4.7.
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Figure 4.8 and Table 4.8 showed that among the three scions, Khiew Sawoey had
signiﬁcantly higher cumulative percentage of stem diameter growth rate than Pim Sen Mun and
Nam Dok Mai, respectively; but both rootstocks were non significant difference.

Table 4.8 Effect of scion-rootstock combinations on cumulative percentage of stem diameter

growth rate during June 1998 to November 1999.

Rootstocks Scions N Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 51.89 B63.97 50.98 5561

Choke Anan 60.37 60.67 52.99 58.01

Mean™ 66,13 ab 62.32a 5198b

*Mean within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the cumulative percentage of stem diameter growth rate was 33.40%

80

O kaew rootstack

El choke Anan rootstock

stem diameter growth rate

The cumulative percentage of

Rim Sen Mun Khiew Sawoey Nam Dok Mai

Scion cultivars

Figure 4.8 Effect of scion-rootstock combinations on cumulative percentage of stem diameter
growth during June 1998 to November 1999.

Figure 4.9 and Table 4.9 showed the comparison of cumulative percentage of stem diameter
growth rate during June to September 1998 (EIl Nifo) and June to September 1999 (La Nina),
found that cumulative percentage of stem diameter growth rate were higher during El Nifio than
La Nisia for all scions and rootstocks. Choke Amnan rootstock had significantly higher cumulative

percentage of stem diameter growth rate than Kaew rootstocks during El Nifio. Among the three
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scions, Khiew Sawoey, and Pim Sen Mun had significantly higher the growth rate than Nam Dok
Mai. While during La Nina, there were non significant difference between rootstocks and scions.
Figure 4.7 showed that in December 1998 which were the end of El Nifio and beginning of La Nitia,
all scions and rootstocks had the rapid increasing cumulative percentage of stem diameter growth
rate.

Table 4.9 Impact of El Nifio and La Niiia on the cumulative percentage of stem diameter growth

rate (E1 Nifio = during June to September 1998; La Nifia = during June to September 1999)

(a) El Nino
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Narn Dok Mai
Kaew 8.09 10.68 8.10 8290
Choke Anan 13.60 1343 104 12622
Mean* 11.39a 11.80a 857b

Choke Anan on Kaew rootstock, the cumulative percentage of stem diameter growth rate was 10.58%

(b) La Nida
Rootstocks Scions Mean®®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew B.09 B.0% 7.95 8.04
Choke Anan 598 6.59 5.55 6.04
Mean™S 7.03 7.34 6.75

*Mean within the same row or column with different superscript differ significantly,
whereas the interaction value were not difference at 95% confidence by Duncan’s Multiple Range
Test (DMRT)} NS = non-significance.

Choke Anan on Kaew rootstock, the cumulative percentage of stem diameter growth rate was 8.32%
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Figure 4.9 Impact of El Nifio and La Ni#ta on the cumulative percentage of stem diameter growth rate
(El Nifio = during June to September 1998; La Nifia = during June to September 1999)
2. Effect of scion-rootstock combinations on terminal shoots.

2.1 Effect of scion-rootstock combinations on percentage of shooting.

During May 1998 to March 2000, all scion-rootstock combinations had nearly the same
percentage of shooting. While Pim Sen Mun on Choke Anan had significantly higher the
percentage than on Kaew in August 1998 and lower in December 1998 and January 1999. There
were no shooting in February, April, July, August 1999 and during November 1999 to February
2000, for Pim Sen Mun on both rootstocks., Khiew Sawoey on Choke Anan had significantly
higher percentage of shooting than on Kaew in May 1998 and lower in 1998 and December 1999.
While in April, July, August ;November 1999, January and February 2000, there were no shooting
of Khiew Sawoey on both rootstocks. Nam Dok Mai on Choke Anan had higher percentage of
shooting than on Kaew in and May 1999; Whereas in January, April, July, August 1999 and among
November 1999 to February 2000, there were no shooting of Nam Dok Mai on both rootstocks.

( Table 4.10 and Figure 4.10)
Table 4.10 Effect of scion-rootstock combinations on the percentage of shooting during May 1998 to

March 2000
May 1998
Rootstocks Scions Mean*
Pim Sen Mua Khiew Sawoey Nam Dok Mai
Kaew 12.88b 29820 11.05b 895b
Choke Anan 14.90 b 50.05a 1547 b 26.81a

Mean* 13.89b 2648a 13.26 b
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Table 4.10 (continued)
June 1998
Rootstocks Scions Mean®S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 20.59 14.31 26,71 20.21
Choke Anan 18.66 23.34 32.60 24.87
Mean'*® 19.63 186.82 29.16
July 1998
Rootstocks Stions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 35.69a 3382a 19.74 ab 20.78
Choke Anan 3262a 150b 26.65a 20,26
Mean* 34.16a 1771 23.19
August 1998
Rootstocks Scions Mean™S
Fim Sen Mun Khiew Sawoey Mam Dok Mai
Kaew 2537b 56.35a 36.30ab 39.34
Choke Anan 61.48a 3549 ab 42,95 ab 46.64
Mean™S 43.42 4592 39.62
September 1998
Rootstocks Stions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 33.67 19.81 17.68 23,76
Choke Anan 43.72 47.94 14.57 35.41
Mean" 38.70 a 3383a 16.13b
Qctober 1998
Rootstocks Stions Meanhs
Pim Sen Mua Khiew Sawoey Nam Dok Mai
Kaew 38.95 23.64 8.21 23.93
Choke Anan 49.26 50.20 15.67 358.38
Mean™ 44,10 a 3692a 12.44 b
November 1998
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew .52 0.29 6.95 5.59b
Choke Anan 10.78 18.61 15.03 14.81a
Mean'S 10,15 9.45 10.99
December 1938
Rootstocks Scions Mean™
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 64.53 a 2576b 3282b 4104 a
Choke Anan 15.66 b 3351b 3.92%b 17.72b
Mean™S 40,10 29.63 18.41
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Table 4.10 (continued)
January 1999
Ragtstocks Scions Mean*
Pim Sen Mun Khigw Sawoey Nam Dok Mai
Kaew 6.33a 236k 0.00b 290 a
Choke Anan c00b 000k 0.00b 0.00b
Mean® 317a 1.18b 0.00b
February 1999
Rooistocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Mam Dok Mai
Kaew 0.00b 1734 a 1.02b 6.12
Choke Anan 0.00b $1.31a8b 2237a 11.23
Mean® Q.00 b 1433 a 11.70 2
March 1929
Rootstocks Scions Mean™
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 10.0C 10.82 3.34 8.05b
Choke Anan 20.43 18.96 28,77 2572a
Mean™S 19,71 14,89 16.06
April 1989
Rootstocks Scions Mean™S
Pim Sen Mun Khigw Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Chgke Anan 0.00 £.00 000 0.00
Mean™® 0.00 0.00 0.00
May 1999
Roolstacks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 287b 13.64 0 6.55b 7.68
Choke Anan 16.050 0.00b 31.60a 15.88
Mean™S 9.48 6.82 19.07
June 1999
Rootstocks Scions Mean™
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 6273 11.55 2558 33202
Choke Anan 22.21 12.08 2.47 12.25b
Mean™® 4247 a 11.81b 14.03 b
July 1999
Rootstocks Scions MeanN®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kasw 0.00 0.00 0.00 0.00
Chcke Anan 0.00 0.00 0.00 0.00
MeanM® 0.00 0.00 0.00
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Table 4.10 (continued)
August 1999
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™S 0.00 0.00 .00
September 1999
Rootstocks Scions Mean®™®
Pimi Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0.00 13.09 1.57 4.89
Choke Anan 0.8C 0.00 4.62 1.80
Mean™S 0.40 6.54 3.08
Qctober 1999
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mat
Kaew 0.10 2.89 0.11 1.07
Choke Anan 5.18 3.24 0.35 293
Mean™'S 2.64 3.12 023
November 1999
Rootstocks Scions Maan™3
Pim Sen Mun Khiew Sawoey MNam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™s 0.00 0.00 0.00
December 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawosy Nam Dok Mai
Kaow 0.00b 30.00a 0.00b 10.00
Choke Anan 0.0Cb 000 b 0.00b 0.00
Mean* 0.00b i5.00a 000 b
January 2000
Roctstocks Scions tteanhS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 00 0.00
Choke Anan 0.0c .00 0.00 Q.00
Mean™® 0.00 0.00 0.00
February 2000
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan Q.00 Q.00 0.00 0.00
Mean™® 0.00 0.00 0.00




62

Table 4.10 (continued)
March 2000
Roctstocks Scicns Mean''s
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 7.81 2B.47 13.27 16.51
Choke Anan 17.80 30.63 36.31 28.21
Mean™S 12.80 29.50 24.79

*Mean within the same row or column with different superscript and the interaction value

with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock

The percentege of shooting (May 98 to March 00)

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
98 98 28 a8 o8 a8 98 a8 85 99 99 99

98.00 7.33 3.42 5.00 5.37 4.87 4.62 47.20 0.00 0.00 12.33 0.00

The percentage of shooting {May 98 to March 00)

May Jun Jul Aug Sep QOct Nov Dec Jan Feb Mar
99 99 99 99 95 99 99 99 00 00 00

4.48 12.41 0.00 0.00 3.49 0.90 0.00 10.00 0.00 0.00 21.65
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Figure 410 Effect of scion-rootstock combinations on the percentage of shooting during May 1998 to

March 2000

*Means of each pair of scion-rootstock combinations within the same months with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inTable 4.10.
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Table 4.11 and Figure 4.11 showed the comparison of cumulative percentage of shooting
duﬁng May to September 1998 (E1 Nifio) and during May to September 1999 (La Nifia) found that
During El Nifio, rootstock had significantly higher cumulative percentage of shooting than
Kaew, but there were non significant different among the three scions. However, there were non
significant difference of both rootstocks and three scions during La Nifa.

Figure 4.10 showed that in December 1998 (the beginning of La Nifa and end of El Nifio)
there were rapidly increased percentage of shooting in all rootstocks and scions, except decreased
in Nam Dok Mai on Choke Anan.

Table 4.11 Impact of El Nifio and La Nifa on the cumulative percentage of shooting (El Nifio =

during May to September 1998; La Nina = during May to September 1999)

{a) El Nido
Roatstocks $cions ‘ Mean®
Pim Sen Mun Khigw Sawoey Nam Dok Mai
Kagw 128.21 127.42 110.49 12204 b
Choke Anan 171.64 158.31 132.54 154,16 a
MeanN® 149.92 142,87 ) 121.51

Choke Anan on Kaew rootstock, the cumulative percentage of shooting was 119.36%

{b) La Nina
Rootstocks seions Mean™$
Fim Sen Mun Khiew Sawoey MNam Dok Mai
Kaew : 65.60 38.28 33.70 45.86
Choke Anan 39.76 15.32 39.04 31.37
Mean™S 52.68 26.80 36.37

*Mean within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the cumulative percentage of shooting was 20.91%
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Kaew rootstack (E1 Nino)

Choke Anan rootsfock (El Nino}

Kaew rootstock (La Nina)

g Choke Anan rootstock (L& Nina)

Pim Sen Mun Khiew Sawoey Nam Dok Mai

The cumulative percentage of shaoting

Scion cultivars

Figure 4.11 Impact of El Nisio and La Nifia on the cumulative percentage of shooting. (El Nifio
= during May to September 1998; La Nina = during May to September 1999.)

2.1 Effect of scion-rootstock combinations on the number of new shoots.

During May 1998 to March 2000, all scion-rootstock combinations had nearly the same
average number of new shoots; except Pim Sen Mun on Kaew had significantly the average
number of new shoots higher than on Choke Anan in January 1999. Khiew Sawoey on Choke
Anan had significantly higher than on Kaew in May 1998 and lower in July 1998. While Nam
Dok Mai on Choke Anan had significantly higher than on Kaew in May 1999 and lower in
December 1998.(Table 4.12 and Figure 4.12)

Table 4.12 Effect of scion-rootstock combinations on the average numbers of new shoots during

May 1998 to March 2000

May 1898
Rootstocks Scions Mean®
Pirm Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.07 be 0.50¢ 143 ab 1.00b
Choke Anan 1.63ab 1.85a 1.64 ab 1.70a
MeanM® 1358 1.47 1.53
June 1998
Rootstocks Scions Mean*
Pim Sen Mun K hiew Sawoey Nam Dok Mai
Kaew 1.37 0.77 .81 3320
Choke Anan 1.77 1.47 1.71 18542
Mean* 1572 1.12b 1.76 a
July 1998
Rootstocks Scions Mean!®
"Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 255a 1.69b 1.40b 1.88
Choke Anan 262a 0i7c 1.73b 1.50

Mean* 2.5B6a 093¢ 1.85b




Table 4.12 (continued)
August 1998
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Rootstocks Scions Mean!S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.88 3.03 1.48 2,16
Choke Anan .83 1.76 1.49 1.69
Mean™S 1,91 2.39 1.48
September 1998
Rootstocks Scions Meanhs
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.97 2.23 1.29 1.83
Choke Anan 2.01 221 1.86 2.02
Mean™S 1.99 2.22 157
October 1998
Rootstocks Scions Mean''S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.35 1.60 1,18 1.38
Choke Anan 1.18 2.08 20 1.76
Mean'*S 1.26 1,64 1.60
November 1998
Rootstocks Scicns Mean”
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.04 o 1.32 085b
Choke Anan 1,30 1.43 1.51 14132
Mean™® 1.7 0.82 141
December 1998
Roolistocks Scions Mean™
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 2.33ab 0.66 cd 285a 1883
Chaoke Anan 1.79 ab 1.49 bc 0.40d 1230
Mean* 206a 1.07 b 1.52ab
January 1989
Rootstocks Scions Mean*
Pim Sen dun Khiew Sawoeay Nam Dok Mai
Kaew 1242 0.20b 0.00b 0.48a
Choke Anan 00Ch 0000 0.000 0.00b
Mean” 0.62a 0.10b 0.00b
February 1999
Roolstocks Scions Mean™®
Pim Sen Mun Kiniew Sawoey Nam Dok Mai
Kaew 0.00 C.76 2.20 0.32
Choke Anan Q.00 0.77 0.75 0.51
Maan® 0.00 b 0.77 a 047 a
March 1999
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Ham Dok Mai
Kaew 0.24 063 0.36 0410
Choke Anan 0.86 2.28 1.03 138a
MeanMs 055b 1452 069b




Table 4.12 (continued)
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April 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.0¢
Mean'' 0.00 0.00 0.00
May 1999
Rootstocks Scions Mean™
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.49b 0520 0.86b 062b
Choke Anan 217a 0.00 b 207 a 04ta
Mean® 1332 0.26b 1.46a
June 1999
Raotstocks Scions teanNS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.8D 0.84 1.29 1.3
Choke Anan 2.3 0.88 0.26 1.15
Mean™ 205a 086 b 0.78b
July 1999
Raoistocks Scions MeanN®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0.00 0.00 0.00 0.00
Choke Anan .00 0.00 0.00 .00
Mean™S 0.00 0.00 0.00
August 1999
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.0C 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™> 0.00 .00 0.00
September 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.83 0.80 0.55
Choke Anan 1.08 0.00 0.31 047
Mean'S 0.55 0.42 0.55
Qctober 1999
Raotstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.10 0.38 0.20 023
Choke Anan 1.16 .33 0.28 0.59
Mean® 0.63 0.35 .24
November 1999
Rootstocks Scions MeanNS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 .00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™S 0.00 0.00 0.00
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Table 4.12 (continued)
{recember 1999

Rootstocks Scions MeanMS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew Q.00 b 0.7ta .00 b 0.24
Choke Anan 0.00b 0.00b 0.00b 0.00
Mean* 0.00b 0.35a ( D.00b
January 2000
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™® 0.00 0.00 0.00
February 2000
Rootstocks Scions Mean™3
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 Cc.o0 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™s 000 0.00 0.00
March 2000
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.72 1.41 2.06 1,73
Choke Anan 1.62 .49 2.21 1.78
Mean™® 1,67 148 2.14

*Mean within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock

The average numbers of new shoots {(May 98 to March 00)

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
98 98 98 98 98 98 28 a8 99 99 99 99

4.10 0.80 0.50 0.65 0.42 0.58 1.05 1.86 0.00 0.00 0.54 0.00

The average numbers of new shoots (May 98 to March 00)

May Jun Jul Aug Sep Cct Nov Dec Jan Feb Mar
99 09 99 99 99 99 99 99 0o 00 00

042 0.77 0.00 0.00 0.63 0.30 0.00 0.30 0.00 0.00 1.53
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Figure 4.12 Effect of scion-rootstock combinations on the average numbers of new shoots

during May 1998 to March 2000

*Means of each pair of scion-rootstock combinations within the same months with remark (*) differ
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inTable 4.12.
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2.3 Effect of scion-rootstock combinations on the number of shooting
2.3.1 Effect of scion-rootstock combinations on the number of éhooting {monthly)

Pim Sen Mun on Kaew had the highest number of shooting up to 0.64 in December 1998;
while Pim Sen Mun on Choke Anan had the highest number up to 0.39 in October 1998. Kheiw
Sawoey on Kaew had the highest number up to 0.56 in August 1998 whereas Khiew Sawoey on
Choke Anan had the highest number up to 0.50 in May and October 1998. Nam Dok Mai on
Kaew had the highest number up to 0.36 in August 1998. While Nam Dok Mai on Choke Anan
had the highest number up to 0.48 in August 1998, (Table 4.13).

Table 4.13 Effect of scion-rootstock combinations on the numbers of shooting during May 1998

to March 2000
May 1998
Rootstocks Scions Mean®
Pim Sen Mun Knhiew Sawoey Nam Dok Mai
Kaew 013n 003k 0.11b 0.08b
Choke Anan 0129 0.50a 0.16b 0.26a
Mean® 0120 0.27a 0.13b
June 1998
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.20 0.14 0.26 0.20
Choke Anan 0.19 0.23 033 0.25
Mean™S 0.20 0.19 0.29
July 1998
Rootstocks Scions ’ Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.36a D.34a 0.20 ab 030
Choke Anan 0.33a 0.02b 027a 0.20
Mean™S 0.34 0,18 0.23
August 1998
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Mam Dok Mai
Kasw 0250 05648 0.36ab 0.39
Cheke Anan D61a 0.36 ab 0.48 ab 0.48
MeanNS 0.43 0.46 0.42

September 1998

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.33 0.20 0.18 024

Choke Anan 0.44 0.48 0.15 0.35

Mean* 0.39a D342 0160




Table 4.13 (continued)
October 1998
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Rootstocks Scions Mean™S
Pim Ser Mun Khiew Sawoey Nam Dok Mai
Kaew 0.39a 024 a 0.09a 0.24
Choke Anan 04ba 0.50a 01Ba 0.38
Mean™ Q442 037 a D0.12b
November 1298
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 6.09 0.00 0.07 0050
Choke Anan 0.1t 0.18 0.15 0.18a
Mean™S 0.30 0.08 0.11
December 1998
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 084 a 026b 0.33b C.l4a
Chcke Anan 0.6 b 0.34b 0.04b 0.18b
Mean™® 0.40 0.30 0.18
January 1999
Roolstocks Scions Mean®
Pim Sen Mun Khiew Sawcey Nam Dok Mai
Kaew : 011a 0.02b 0.00b 004a
Choke Anan 0.00b 0.00b 0000 000b
Mean* 0052 001 b 0.00b
February 1999
Roctstocks Scions MeanM®
Pim $en Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00b 017 a 0.01b 0.06
Choke Anan 0.00b 0.11 ab 0.22a 0.1
Mean* 0.00b 0.14a 0.12a
March 1999
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.10 0.1 0.03 0.08b
Choke Anan 0.29 Q.19 0.29 0.26a
Mean™S 0.20 0.15 0.16
April 1999
Raootstocks Scions MeanNS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew c.00 0.00 0.00 0.00
Checke Anan C.00 0.00 0.00 0.00
Mean™® 0.00 0.00 0.00
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May 1989
Rootstocks Scions Mean™S
Pim Sen Mun Khigw Sawoey Nam Dok Mai
Kaew 0.03 b D14 b 0.07b 0.08
Choke Anan 0.16b 0.00b 032a 0.16
Mean™S 0.09 0.07 0.19
June 1999
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.63 0.12 0.26 .33 a
Choke Anan 0.22 0.12 0.00 0.11b
Mean* 042a 0.12b 0.13a
July 1999
Raotstocks Scions Meanhs
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew .00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™S 0.00 0.00 0.00
August 1999
Rootstocks Scions MeanM3
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
MeanMS 0.00 0.00 0.00
September 1999
Rootstocks Scions Meanh®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.13 0.01 0.08
Choke Anan 0.01 Q.00 0.05 0.02
MeanM® 0.00 0.06 0.03
October 1999
Rootstocks Scions Mean™$
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.03 0.00 0.01
Choke Anan 0.05 003 0.00 0.03
Mean™S 0.03 0.03 0.00
November 1999
Roolstocks Scions Mear™®
Pim Sen Mun Khigw Sawoey Nam Dok Mai
Kasw 0.00 0.00 0.00 0.00
Choke Anan 0.00 000 0.00 0.00
Mean™S 0.00 0.00 0.00




Table 4.13 (continued)

73

December 1999
Rootstocks Scions Mean®™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00b 030a 000b 0.10
Choke Anan 0.00b 0.00b 0.00b 0.00
Mean® 0.00b 0.15a 0.00b
January 2000
Rootstocks Scions MeanhS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 000 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™ 0.00 0.00 0.00
February 2000
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0.0c 0.00 0.00 0.00
Choke Anan 0.00 0.00 .00 0.00
MeanM® 0.06 0.00 0.00
March 2000
Rootstocks Scions MeanMS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.08 0.28 0.13 0.7
Choke Anan 0.18 .31 0.36 0.258
Mean™S 0.13 0.30 0.25

*Mean within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock

The Number of shooting (May 88 to March 00)

May Jun Jul Aug Sep OCct MNov Dec Jan Feb Mar Apr
a8 98 a8 98 98 a8 a8 98 a9 99 99 98
0.98 0.07 0.04 0.05 0.05 0.02 0.04 0.47 0.00 0.00 0.12 0.00
The Number of shooting (May 98 to March 00)

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
g9 99 99 88 99 99 99 99 0y 00 0o
0.04 0.12 0.00 0.00 0.03 0.01 0.00 0.10 0.00 0.00 0.22
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2.3.2 Effect of scion-rootstock combinations on the total number of shooting during May
1998 to March 2000,

Among three scions, Pim Sen Mun and Khiew Sawoey had significantly higher total
number of shooting than Nam Dok Mai, but there were non significant difference between the
two rootstocks., (Table 4.14)

Table 4.14 Effect of scion-rootstock combinations on the total numbers of shooting during May

1998 to March 2000.
Rootstocks Scions Meanh®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 329 .07 210 2.82
Choke Anan . 339 337 am 3.26
Mean* 334a 322a 256D

*Mean within the same row or column with different superscript differ significantly , whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the total numbers of shooting was 2.39.

2.4 Effect of scion-rootstock combinations on the percentage of flowering.

During May 1998 to March 2000, all scions-rootstocks combinations had nearly the same
percentage of flowering. While Pim Sen Mun on Kaew had significantly higher percentage of
flowering than on Choke Anan in March 1999 and lower in July 1998 and had no flowering on
both rootstocks in June, December 1998, February, April to December 1999 and March 2000.
Nam Dok Mai on Choke Anan had significantly higher percentage than on Kaew in October 1998
and had no flowering on both rootstocks during February to November and March 2000.
Whereas Khiew Sawoey on Choke Anan had no flowering on both rootstocks during July to
October, December 1998, February, April to November 1999 and March 2000(Table 4.15 and
Figure 4.13).

Figure 4.13 Showed the comparison of percentage of flowering during El'Nifio (May to
September 1998) and La Nifia conditions (May to September 1999). All scions and rootstocks
had fluctuation in percentage of off-season flowering during El Nifio. Most of them had more
flowering in May and June 1998; except Khiew Sawoey on Kaew had no off-season flowering ;
while comparing with La Niiia (May to September 1999) there were no off-season flowering
from all scions and rootstocks. Even though Choke Anan on Kaew which were the off-season
mangoes had also no flowering during La Nifia. These showed the definite difference of both

conditions.
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Figure 4.13 Effect of scion-rootstock combinations on the percentage of flowering during May
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inFable 4.15.
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Table 4.15 Effect of scion-rootstock combinations on the percentage of flowering during May 1998 to

March 2000
May 1998
Rootstocks Scions Meants
Pim Sen Mun Khiew Sawoey - Nam Dok Mai
Kaew 34.04 0.00 32.67 22,23
Choke Anan 28.03 2125 ' 35.64 2831
Mean® 31032 1063b 34.15a
June 1988
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey MNam Dok Mai
Kaew 0.00 .00 123 0.4
Choke Anan 0.00 278 077 : 1.18
MeanMs .00 1.39 1.00
July 1998
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0000 000b 129b 043 b
Choke Anan 7.76a 000b 1360b 3048
Mean* 388a 0.00b 132ab
August 1998
Reootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kasw 0.00 Q.00 5.24 1.75
Choke Anan 1.43 0.00 3.45 1.63
Mean™ 0.71b 0.00b 4.35a
September 1898
Rootstocks Scions MeanhS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 027 0.00 4.04 1.44
Choke Anan 0.97 0.00 4,56 1.85
Mean* 062b 0.00b 4,30 a
Cctober 1998
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.89b 0.00b 3.44b 1.44b
Choke Anan 0.29b 0.00Db 15.80a 5.26a
tean” 0.59b 0.00b 9.47a
November 1998
Rootstocks Scions MeanMs
Fim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 3.94 1.3
Choke Anan 0.31 2.00 5.78 2.70

Mean* 0.15b 1.00b 4.86 a
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Reotstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai ]
Kaew 0.00 0.00 2,76 0.99
Choke Anan 0.00 0.00 0.00 0.00
mean™® 0.00 0.00 1.48
Jauary 1999
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawpey Nam Dok Mai
Kaew 5.09 3227 26.50 21280
Choke Anan 35.28 43.95 79.35 52.86a
Mean™ 20.19b 38.11ab 5293a
February 1999
Rootstocks Scions Mean™'
Pim Sen Mun Khiew Sawoey Mam Dok Mai
Kaew 0.00 323 000 1.08
Choke Anan 0.00 6.19 0.00 2.06
Mean® 0.00b 471a 000D
March 1999
Rootstocks Scions MeanMS
Fim Sen Mun Khigw Sawoey Nam Dok Mai
Kaew 44.45a 3.13¢ 0.00c 15.86
Chcke Anan 2095b 14,10 b 0.00¢ 11.68
Mean* 32.70a 861b 000 ¢
April 1999 to November 1999
Rootstocks Scions Mean™s
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 .00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™S 0.00 0.0 0.00
December 1998
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 .41 10.50 3.64
Choke Anan 0.00 0.0¢ 12.23 4,08
Mean* 0.00b 021b 11.37a
January 2000
Rootstocks Scions Mean*
Pim Sen Mun Khigw Sawoey Nam Dok Mai
Kaew B8.94 23.99 0.00 1097 b
Choke Anan 6.35 54.85 17.75 26.32a
Mean® 764b 39.42a 8880
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Table 4.15 (continued)

February 2000
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 100,00 100.00 100.00 100.00
Choke Anan 100.00 100.00 100.00 100.00
Mean'3 100.00 100.00 100.00
March 2000
Rootstocks Scions Mean™®
Fim Sen Mun Khiew Sawcey Nam Dok Mai
Kagw 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 Q.00 0.0¢
Means 0.00 .00 0.00

*Means within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock

The percentage of flowering {May 98 to March 00)

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Ao May
98 ] 98 98 98 98 98 98 93 9 ® ee] @0

000 3BT 284 054 32 000 000 0.00 71.54 2.72 305 000 a00

The percentage of flowering (May 98 to March 00)

Jun Jut Aug Sep Cct Nov Dec Jan Feb Mar
99 99 99 29 99 89 99 0a 00 00
0.00 0.00 0.00 0.00 0.00 .60 10.00 29.60 100.0 0.00

2.5 Effect of scion-rootstock combinations on the number of flowering
251 Effect of scion-rootstock combinations on the number of flowering (monthly)

Pim Sen Mun on Kaew had high the number ‘of flowering 3 times as followed; in May 1998 =
0.34, in March 1999 = 0.45 and February 2000 = 1.00, but in October 1998, January 1999 and
January 2000 as followed: 0.01, 0.05 and 0.09, respectively. While Pim Sen Mun on Choke Anan
had higher the number of flowering in May 1998, January, March 1999 and February 2000 as
followed : 0.28, 0.35, 0.21 and 1.00, respectively; But decreased July, August, Séptember 1998
and January 2000 as followed 0.08, 0.01, 0.01 and 0.06, respectively. (Table 4.16)

Khiew Sawoey on Kaew had high the numbers of flowering as usual; in January, February,

March 1999, January and February 2000 as followed 0.32, 0.30, 0.30, 0.24 and 1.00, respectively.
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Mean while Khiew Sawoey on Choke Anan had high the numbers of flowering in May 1998,
Jaﬂuary, March 1999, January and February 2000; as followed 0.21, 0.44, 0.14, 0.55 and 1.00,
respectively; but decreased in June, November 1998 and February 1999 as followed 0.03, 0.02
~ and 0.06 respectively.

Nam Dok Mai on Kaew had high the numbers of flowering in May 1998, January 1999 and
February 2000 as followed : 0.33, 0.26 and 1.00, respectively, and but decreased during June to
December 1998 and February 2000 as followed : 0.01, 0.05, 0.04, 0.03, 0.04, 0.03 and 0.09,
respectively. While Nam Dok Mai on Choke Anan had high the numbers of flowering in May ,
October 1998, January, Decerber 1999,January and February 2000 as foliowed 0.36, 0.16, 0.79,
0.12, 0.18 and 1.00, respectively, and decreased during June to September 1998 and November
1998 as followed 0.01, 0.01, 0.03, 0.05 and 0.06, respectively. (Table 4.16}

Choke Anan on Kaew had high the numbers of flowering in June 1998, January 1999,
January and February 2000 as followed 0.36, 0.72, 0.30 and 1.00, respectively, and decreased
during July to September 1998, February, March and December 1999 as followed 0.03, 0.01,
0.03, 0.03, 0.03 and 0.01, respectively. (Table 4.16).

Table 4.16 Effect of scion-rootstock combinations on the numbers of flowering during May 1998 to

March 2000
May 1998
Rootstocks Scions Mean'®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.34 0.00 0.33 0.22
Choke Anan 0.28 0.21 0.36 0.28
Mean* G0.31a 0.11b 0.34a
June 1998
Rootstocks Scions mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.01 0.00
Choke Anan 0.00 0.03 0.01 0.01
Mean™S 0.00 0.01 0.01
July 1988
Rootstocks Scions Mean®
Pirn Sen Mun Khiew Sawoey Nam Dok Mai
Kaegw 0.009 0.00b 007 b 0.00b
Choke Anan poga 0.00b 0.01b 0038
Mean® 0.04a 0.00b 0.01 ab
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Rootstocks Scions Mean®S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.05 002
Choke Anan 0.0 0.00 0.03 0.02
Mean® 0.01b 0.00b 0.04 a
September 1998
Rootstocks Scions Mean™'s
Pirm Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0,00 0.04 0.0
Choke Anan 0.0m 0.00 6.05 0.02
Mean* 001b 0.00b 005a
October 1998
Rootstocks Scions Mean*
Pan Sen Mun Khigw Sawoey Nam Dok Mai
Kaew 0.0 b 000k 0.03b 0.01b
Choke Anan 0.00b 000 b 0.16a 0.05a
Mean® 0.01b 0.00b 0.10a
November 1908
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Narn Dok Mai
Kaew 0.00 0.00 0.04 .01
Choke Anan 0.00 0.02 0.06 0.03
Mean* 0.00b 0.01b 0.05a
December 1998
Rootstocks Sctons Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.03 0.01
Choke Anan 0.00 0.00 0.00 0.00
Mean™S 0.01 0.00 140
January 1999 '
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew .08 0.32 0.26 021 b
Choke Anan 0.35 0.44 0.79 0.53a
Mean" 020b 0.38 ab 0.53 a
February 1999
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.03 0.00 Q.01
Choke Anan 0.00 0.06 0.00 0.02
Mean* 0.00b 0.05a 0.00b
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Table 4.16 (continued)

March 1899
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.45a 003c 0.00c 0.16
Choke Anan 0.21b 0.14 bc 000¢c 0.12
Mean* 0.33a 0.09b 0.00 b
Agpril to November 1999
Rootstocks Scions MeanNS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™S 0.00 0.00 0.00
December 1999
Rootstocks Scions Mean™s
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.00 0.00 0.09 0.03
Choke Anan 0.00 Q.00 0.12 0.04
Mean” 000b 0.00 b 0.11a
January 2000
Rooctstacks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.08 Q.24 0.00 011b
Croke Anan 0.06 0.55 0.18 0.26 a
Mean” 0.08 b 0.3¢a 009b
February 2000
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.00 1.00 +.00 1.00
Choke Anan 1.00 1.00 1.00 1.00
Mean™s 1.00 1.00 1.00
March 2000
Rogtstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew . 0.00 Q.00 - 0.00 0.00
Choke Anan 0.00 0.00 0.00 0.00
Mean™® £.00 0.00 0.00

*Means within the same row or column with different superscript and the interaction value with

different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)

NS = non-significance.
Choke Anan on Kaew rootstock

The numbers of flowering (May 98 1o March 00}

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
98 98 98 98 28 98 98 98 93 99 99 99

May
99

000 036 0.03 0.0% 0.03 0..00 0.00 0.00 0.72 0.03 0.03, 000

0.00

The numbers of flowering (May 98 to March 00)

Jun Jul Aug Sep Oct Nov Dec Jan Feb
99 99 99 99 99 99 99 00 00

Mar
00

0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.30 1.00

0.00
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2.5.2 Effect of scion-rootstock combinations on the total numbers of flowering
* Nam Dok Mai on Choke Anan had significantly higher the total numbers of flowering which was
2.67 than Khiew Sawoey on Choke Anan (2.45), Pim Sen Mun on Choke Anan (2.11) Nam Dok Mai
on Kaew (2.01), Pim Sen Mun on Kaew (1.94) and Khiew Sawoey on Kaew (1.39), respectively.
( Table 4.17 and Figure 4.14)

Table 4.17 Effect of scion-rootstock combinations on the total numbers of flowering during May

1998 to March 2000
Rootstocks Scigns Mean®
Pir Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.94¢ 1.39d 201bc 1.78b
Choke Anan 2.11be 2.45 ab 267a 241a
Mean® 202b 1820 234a

*Means within the same row or column with different superscript and the nteraction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT})
NS = non-significance.

Choke Anan on Kaew rootstock, the total numbers of flowering was 2.60.

2 [ kaew rootstock
E 4
L a
5 ab B Choke Anan rootstock
= c bc be
o 2
§ d
£ —
=
=
2 0 ; ,
=
[l
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Scion cultivars

Figure 4.14 Effect of scion-rootstock combinations on the total numbers of flowering during

May 1998 to March 2000
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2.6 Effect of scion-rootstock combinations on the new shoots.
| 2.6.1 Effect of scion-rootstock combinations on the number of leaves per new
shoot, the length of new shoots and the diameter of new shoots.
A. Effect of scion-rootstock combinations on number of leaves per new shoot.
Among all three scions, Pim Sen Mun and Khiew Sawoey had non significant difference in number
of leaves, but both were significantly higher than Nam Dok Mai. However, there were non significant
difference between the two rootstocks. (Table 4.18).
Table 4.18 Effect of scion-rootstock combinations on number of leaves per new shoot during

May 1998 to May 1999

Rootstocks Scions MeanS
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 14,51 14.7¢ 13.67 14.32

Choke Anan 14,38 14.43 12.94 13.91

Mean* 1443 a 14.61a 13.30b

*Means within the same row or column with different superscript differ significantly, whereas the
interaction vahie were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, number of leaves per new shoot was 12.86.

B. Effect of scion-rootstock combinations on the length of new shoots
Khiew Sawoey on Kaew had significantly longer the length new shoots than Khiew Sawoey
on Choke Anan, Pim Sen Mun on Kaew, Pim Sen Mun on Choke Anan and Nam Dok Mai on
Kaew, respectively; whereas Nam Dok Mai on Kaew had non significant difference with Nam
Dok Mai on Choke Anan. (Table 4.19)
Table 4.19 Effect of scion-rootstock combinations on the length of new shoot (cm) during May

1998 to May 1999

Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 22.03¢ 2881a 1540 e 2210a

Choke Anan 20.18d 25.28b 1468e 20,040

Mean” 2111k 27.04a B.06¢c

*Means within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the length of new shoot was 20.22 cm.
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C. Effect of scion-rootstock combinations on the diameter of new shoots.

Both rootstocks, Kaew rootstock had larger diameter of new shoots than Choke Anan. The
three scions, Khiew Sawoey and Nam Dok Mai had non significant difference in diameter of new
shoot, but had significantly larger diameter than Pim Sen Mun. (Table 4.20).

Table 4.20 Effect of scion-rootstock combinations on the diameter of new shoots (cm) during

May 1998 to May 1999

Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.72 Q.77 0.76 0.75a

Choke Anan 0.71 0.74 0.74 0730

Mean* 071k G75a 0.75a

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance,

Choke Anan on Kaew rootstock, the diameter of new shoot was 0.73 cm.
2.6.2 Effect of scion-rootstock combinations on width and length of new leaves
A. Effect of scion-rootstock combinations on the length of the new leaves
Both rootstocks, Choke Anan had significantly longer the length of new leaves than Kaew.

The three scions, Pim Sen Mun had significantly longer length of new leaves than Khiew Sawoey
and Nam Dok Mai. Meanwhile there were non significant difference between Khiew Sawoey and
Nam Dok Mai. (Table 4.21)
Table 4.21 Effect of scion-rootstock combinations on the length of new leaves (cm) during May

1998 to May 1999

Rootstocks Scions Mean"
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 14.68 16.96 14.37 1534 b

Choke Anan 16,11 19.64 15.09 16950

Mean" 154G a 18.30 b 14.73b

*Means within the same row or column with different superscript differ significantly, whereas
the interaction value not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance,

Choke Anan on Kaew rootstock, the length of new leaves was 16.90 cm.
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B. Effect of scion-rootstock combination on the width of new leaves.

Pim Sen Mun on Choke Anan had significantly wider the width of new leaves than on Kaew
and Khiew Sawoey on Choke Anan had significantly wider than on Kaew too, but Nam Dok Mai
‘ on Choke Anan had non significance difference with on Choke Anan. (Table 4.22)

Table 4.22 Effect of scion-rootstock combinations on the width of new leaves (cm) during May

1998 to May 1999

Rootstocks Scions Mean”
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 457 cd 423d 470 be 448 b

Choke Anan 525a 5.02 ab 4,59 bed 4953

Mean™S 488 462 465

*Means within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the width of new leaves was 5.51 cm.

3. Effect of scion-rootstock combinations on yields

3.1 Effect of scion-rootstock combinations on the ratio of male to perfect flower

3.1.1 Off-season (during May to November 1998}

Pim Sen Mun on Choke Anan had non significant difference in the ratio of male to perfect flower
with Pim Sen Mun on Kaew, whereas Nam Dok Mai on Kaew had significantly higher the ratio than
on Choke Anan. (Table 4.23)

Table 4.23 Effect of scion-rootstock combinations on the ratio of male to perfect flower during

May to November 1998 (off-season)

Rootstocks Scions Mean''
Pim Sen Mun MNam Dok Mai

Kaew 463a 1 291b:1 397

Choke Anan 471a:1 222c:1 347 1

Mean™ 467a:1 257Tb:1

*Means within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the ratio of male to perfect flower (off-season) was 3.66 : 1.



86

3.1.2 Normal season (during December 1998 to March 1999).

Pim Sen Mun on Choke Anan had non significant difference in the ratio of male to perfect flower
with Pim Sen Mun on Kaew and Khiew Sawoey on Choke Anan had the ratio with on Kaew too. Nam
" Dok Mai on Kaew had significantly higher the ratio than on Choke Anan. ( Table 4.24).

Table 4.24 Effect of scion-rootstock combinations on the ratio of male to perfect flower during

December 1998 to March 1999 (normal season)

Rootstocks Seions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
' Kaew 518a:1 4.50b :1 379¢ 11 449a :1
Choke Anan 5.40a:1 © 4.43b:1 287d:1 423b 1
Mean® 529a:1 4.47b:1 3.33¢c 1

*Means within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the ratio of male to perfect flower was 4.00:1.

3.2 Effect of scion-rootstock combinations on the percentage of fruit setting
3.2.1 Effect of scion-rootstock combinations on the percentage of fruit setting (fruit
size of match’s head) during May to November 1998(off —season).
In off-season, there were non significant difference of all rootstocks, scions and their
combinations on the percentage of fruit setting. (Table 4.25).
Table 4.25 Effect of scion-rootstock combinations on percentage of fruit setting (fruit size of

match’s head) during May to November 1998 (off-season)

Rootstocks Sscions Mean™S
Pim Sen #Mun Nam Dok Mai

Kaew 50.37 50.11 50.24

Choke Anan 48.69 54,17 51.43

Mean™S 49,53 52.14

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the percentage of fruit setting was 50.36%
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3.2.2 Effect of scion-rootstock combinations on the percentage of fruit setting (fruit
sizé of match’s head) during December 1998 to March 1999 (normal season)
In normal season, there were non significant difference of all rootstocks, scions and their
- combinations on the percentage of fruit setting. (Table 4.26)
Table 4.26 Effect of scion-rootstock combinations on percentage of fruit setting (fruit size of

match’s head) during December 1998 to March 1999 (normal-season)

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Narm Dok Mai

Kaew 51.28 49.51 50.17 50.32

Choke Anan 52.70 51.36 52689 52.25

Mean™S 51.99 50.43 51.43

*Means within the same row or column with. different superscript differ significantly, whereas the
interaction value were not difference 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the percentage of fruit setting was 52.03%

3.2.3 Effect of scion-rootstock combinations on the percentage of fruit setting (fruit
size of 1.5 ¢m) during May to November 1998 (off-season).
In off-season, there were non significant difference of all rootstocks, scions and their
combinations on the percentage of fruit setting. (Table 4.27).
Table 4.27 Effect of scion-rootstock combinations on percentage of fruit setting (fruit size of 1.5

cm) during May to November 1998. (off-season)

Rootstacks Scions Mean™S
Pim Sen Mun MNam Dok Mai

Kaew 230 2.02 2.16

Choke Anan 2.35 2.36 2.35

Mean™> 232 2.19

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the percentage of fruit setting was 3.19%

3.2.4 Effect of scion-rootstock combinations on percentage of fruit setting (fruit size
1.5 cm), during December 1998 to March 1999 (normal season). '
In normal season, there were non significant difference of all rootstocks, scions and their

combinations on the percentage of fruit setting. (Table 4.28)
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Table 4.28 Effect of scion-rootstock combinations on percentage of fruit setting (fruit size of 1.5

¢m) during December 1998 to March 1999 (normal-season)

NS

Rootstocks Scions Mean
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 3.90 322 3.56 3.56

Choke Anan 4.30 3.56 4.25 4.04

Mean™S 4.0 339 391

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the percentage of fruit setting was 4.65%

3.3 Effect of scion-rootstock combinations on the average numbers of fruit per tree.

3.3.1 Effect of scion-rootstock combinations on the average numbers of fruit per
tree (off-season, during May to November 1998).

In off-season, there were non significant difference of both rootstocks. But among the three
scions, Nam Dok Mai had significantly higher average number of fruit per tree than Pim Sen
Mun and Khiew Sawoey, respectively (Table 4.29).

Table 4.29 Effect of scion-rootstock combinations on the average numbers of fruit per tree

during May to November 1998 (off-season)

Rootstocks Scions Mean'*S
Pim Sen Mun Khiew Sawoey Nam Bok Mai

Kaew 0.90 0.00 2.90 1.27

Choke Anan 1.56 0.10 3.50 1.72

Mean® 123b 005¢ 3.20a

*Means within the same row or column with different superscript differ significantly,
whereas the interaction value were not difference at 95% confidence bypuncan’s Multiple Range
Test (DMRT) NS = non-significance. |

Choke Anan on Kaew rootstock, the number of fruit per tree was 3.20.

3.3.2 Effect of scion-rootstock combinations on the average numbers of fruit per
tree (normal season, during December 1998 te May 1999).
In normal season, there were non significant difference of both rootstocks. Among the three

scions, Nam Dok Mai had significantly higher the average number of fiuits in normal season
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than Khiew Sawoey and Pim Sen Mun; but there were non significant difference between Pim
Sen Mun and Khiew Sawoey. (Table 4.30)
Table 4.30 Effect of scion-rootstock combinations on the average numbers of fruit per tree

during December 1998 to May 1999 (normal-season)

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Narn Dok Mai

Kaew 4.60 3.80 770 5.40

Choke Anan 6.50 4.60 9.20 6.77

Mean* 555 b 4.25b 8.45a

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the number of fruit per tree was 7.90,
" 4. Effect of scion-rootstock combinations on fruit qualities
4.1 Effect of scion-rootstock combinatiens on fresh fruit weight.
Nam Dok Mai on Choke Anan had significantly higher the fresh fruit weight than on Kaew
and Khiew Sawoey on Choke Anan had significantly higher than on Kaew too, but there were non
significant difference for Pim Sen Mun on both rootstocks. (Table 4.31 and Figure 4.15)

Table 4.31 Effect of scion-rootstock combinations on fresh fruit weight (g) harvested during

May to June 1999
Rootstocks Scions Mean*
Pirn Sen Mun Khiew Sawoey HNam Dok Mai
Kaew 24346 ¢ 327.08b I312b 204560
Choke Anan 260.38 ¢ 367.80 a 392.22a 340.13 2
Mean* 251.92b 34744 a 35267 a

*Means within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the fruit weight was 274.79 g
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Figure 4.15 Effect of scion-rootstock combinations on fresh fruit weight (harvested during May to
June 1999).
4.2 Effect of scion-rootstock combinations on fruit size

4.2.1 Fruit width
In normal season, between both rootstocks; Choke Anan had significantly wider fruit than
Kaew. Among the three scions, there were non significant difference in fruit width between Pim

Sen Mun and Khiew Sawoey, but had significantly narrower than Nam Dok Mai (Table 4.32 and

Figure 4.16).
Table 4.32 Effect of scion-rootstock combinations on fruit width (cm) harvested during May to
June 1999
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 8.90 684 7.05 686D
Cnoke Anan 7.03 6.95 7.33 7.40a
Mean* 6.97b 6.80b 7.19a

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)

NS = non-significance.

Choke Anan on Kaew rootstock, the fruit width was 7.12 cm.
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Figure 4.16 Effect of scion-rootstock combinations on fruit size (cm) harvested during May to June 1999
4.2.2 Fruit length
In normal season, between both rootstocks, Choke Anan had significantly longer fruit than
Kaew.  All three scions, Nam Dok Mai had significantly longer than Khiew Sawoey and Pim
Sen Mun, respectively. ( Table 4.33 and Figure 4.16).

Table 4.33 Effect of scion-rootstock combinations on fruit length (cm) harvested during May to

June 1999
Rootstocks Scions Mean®
Fim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 11.74 13.27 15.76 13.59 b
Cheke Anan 12.25 1434 16.79 14,16 a
Mean* 12.00¢ 13800 16.28a

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS =non-significance.

Choke Anan on Kaew rootstock, the fruit lerzgth was 12.28 cm.

4.2.3 Fruit thickness
In normal season, between both rootstocks, Choke Anan had significantly more fruit
thickness than Kaew, and the same for all three scions, Nam Dok Mai had significantly more

fruit thickness than Khiew Sawoey and Pim Sen Mun, respectively.(Table 4.34 and Figure 4.16).



92

Table 4.34 Effect of scion-rootstock combinations on fruit thickness (cm) harvested during May
to June 1999

Rootstocks Scions Mean"
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 5.89 6.23 6.68 6.27b

Choke Anan 6.04 6,58 6.94 6.52a

Mean* 587¢ 640 b 6.81a

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the fruit thickness was 6.17 cm.

4.3 Effect of scion-rootstock combinations on total soluble solids (TSS)

Nam Dok Mai on Choke Anan contained significantly higher the total soluble solids (TSS) of
fruit than Nam Dok Mai on Kaew. While, Pim Sen Mun and Khiew Sawoey on Choke Anan had
non significant difference with on Kaew. (Table 4.35 and Figure 4.17)

Table 4.35 Effect of scion-rootstock combinations on total soluble solids (OBrix) 3 TSS of fruits

harvested during May to June 1999

Rootstocks Scions Mean*
Pim Sen Mun . Khiew Sawoey Nam Dok Mai

Kaew 19890 a 1860Db 17.70¢ 18.73 b

Choke Anan 20.10a 1895b 18.65 b 12.23 a

Mean* 20.00 a 1878b 18.17 ¢

*Means within the same row or column with different superscript differ and the interaction value
with different superscript significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the total soluble solids was 20.55 ©Brix.
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Figure 4.17 Effect of scion-rootstock combinations on total soluble solids (oBrix); TSS of fruits
harvested daring May to June 1999
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4.4 Effect of scion-rootstock combinations on titratable acid (TA)

In normal season, there were non significant difference of both rootstocks, but in three scions
which Pim Sen Mun contained significantly lesser TA of fruits than Khiew Sawoey and Nam
Dok Mai, (Table 4.36 and Figure 4.18). |

Table 4.36 Effect of scion-rootstock combinations on titratable acid (%) ; TA of fruits harvested

during May to June 1999
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.093 021 0225 0176
Choke Anan G.094 0.202 0.215 0170
Mean® 0.084 b 0207 a 0.2208a

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS == non-significance,

Choke Anan on Kaew rootstock, the titratable acid was 0.223%
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Figure 4.18 Effect of scion-rootstock combinations on titratable acid (%) ; TA of fruits
harvested during May to June 1999

5. Effect of scion-rootstock combinations on net photosynthetic rate

Both rootstocks, Choke Anan rootstocks had significantly higher the net photosynthetic rate than
Kaew rootstocks. Three scions, Khiew Sawoey had significantly higher net photosynthetic rate than
Pim Sen Mun and Nam Dok Mai, respectively. (Table 4.37 and Figure 4.19).
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Table 4.37 Effect of scion-rootstock combinations on net photosynthetic rate (Lmol CO» m’s') of

scions measured during 3-18 February, 2000.( 08.30 to 10.30 a.m.)

Rootstocks Scions Mean™
Firn Sen Mun Khiew Sawoey Nam Dok Mad

Kaew 10.74 12.81 8.37 1064 b

Chole Anan 12.44 13.38 10.66 1212a

Mean* 11.59b 13.00a 946¢

*Means within the same row or column with different superscript differ significantly,
whereas the interaction value were not difference at 95% confidence by Duncan’s Multiple Range
Test (DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the net photosynthetic rate of scions was 10,77 pmol CO7 ms'
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Figure 4.19 Effect of scion-rootstock combinations on the net photosynthetic rate (ptmol COy m'zs'l)

of scions measured during 3-18 February, 2000.( 08.30 to 10.30 a.m.)
6. Effects of scion-rootstock combinations on chlorophyll a and b content of leaves
There were non significant difference among the rootstocks, scions and their combinations
on the chlorophyll a and b content of leaves. (Table 4.38)

Table 4.38 Effectof scion-rootstock combinations on chlorophyll a and b content (mg/g FW.)of leaves

(a) Chlorophyll a
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.130 0.129 0,130 0.130
Choke Anan 0.130 0.129 0.129 - 0129

MeanM® 0.130 0.129 0.130
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Table 4.38 (continued)

(b) Chlorophyll b
Rootstocks Scions MeanMS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 0.223 0.224 0.224 0.224
Choke Anan 0.216 0.224 0.222 Q.221
Mean™S 0.219 0.224 0.223

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the chlorophyll a content of leaves was 0.132 mg/g FW and
chlorophyll b content was 0.217 mg/g FW.

7. Effect of scion-rootstock combinations on the stomatal behavior.

7.1 Effect of scion-rooistock combinations on the stomatal width,

Table 4.39 showed that Pim Sen Mun on Choke Anan rootstocks had significantly wider the
stomatal width than on Kaew at 06.30 to 09.30 am., 13.30, 17.30 and 18.30 p.m. but narrower
than on Kaew at 10.30 a.m., 12.30 p.m. and 16.30 p.m. Khiew Sawoey on Choke Anan had
significantly wider the stomatal width than on Kaew at 06.30 a.m. to 10.30 a.m., 14.30 p.m. and
15.30 p.m. but narrow at 12.30 p.m. , 16.30 p.m. and 17.30 p.m, While Nam Dok Mai on Choke
Anan had significantly wider than Kaew at 06.30 a.m., 09.30 a.m., 10.30 am,, 14.30 p.m., 17.30
p.m. and 18.30 p.m. but narrower at 07.30 a.m., 12.30 p.m. and 16.30 p.m. Whereas at 11.30
a.m., Choke Anan rootstock had significantly wider the stomatal width than Kaew but had non-
significant difference among the three scions.

Figure 4.20 showed that, Pim Sen Mun on Choke Anan had the widest stomatal opening =
2.71 pm at 09.30 a.m. and wider than Pim Serr Mun on Kaew (2.61 pm} at 10.30 am.; Khiew
Sawoey on Choke Anan had = 2.88 um at 10.30 a.m. wider than Khiew Sawoey on Kaew (1.98 um)
at 16.30 p.m.; and Nam Dok Mai on Choke Anan had = 2.48 um at 09.30 a.m. wider than Nam
Dok Mai on Kaew 2.19 um at 13.30 p.m. All scion-rootstock combinations had the widest or nearly
widest stomatal opening at 09.30 a.m. or 10.30 a.m., next the narrowest stomatal opening (midday-

“closure) at 12.30 p.m. and had wider again at 13.30 p.m., then narrower again at 18.30 p.m.



Table 4.39 Effect of scion-rootstock combinations on the stomatal width (um) from 06.30 a.m.

to 18.30 p.m.
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AT TIME : 06.30
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.56 d 0.73¢ 104b 0780
Choke Anan 136 a 1.46a 1.46 2 1.42a
Mean* 0.96¢ 1.09 b 1.25a
AT TIME : 07.30
Rootstocks Scions Mean™
Fim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 094c 098¢ 1.18b 1.03b
Choke Anan 1.21b 1.36a 094¢ 117a
tean™S 1.07 117 1.06
AT TIME : 08.30
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Narn Dok Mai
Kaew 1.42¢e 158 ¢ 1.48 de 148 b
Choke Anan 1.98 b 213 a 1.56 cd 188a
Mean® 1.70b 1.85a 151¢
AT TIME : 09.30
Rootstocks Scions Mezn®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.83d 1,73de 158e t71b
Choke Anan 271a 2.19¢ 2480 246a
Mean” 227a 1.96b 2.03b
AT TIME : 10.30
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kasw 281b 131e 1.36¢e 1.76 b
Choke Anan 219¢c 288a 1.898d 2.35 a
Mean® 2402 209b 1.67¢C
AT TIME : 11.30
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.46 1.38 1.25 1350
Choke Anan 1.77 1.67 1.88 177a
Mean™S 1.61 1.51 1.56
AT TIME : 12.30
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoay Mam Dok Mai
Kaew 098a 1.0Ca 0.71b 0.90a
Choke Anan 0s6c 056¢c . 058 ¢ 057b
Mean* 0rra 0.78a 064b
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Table 4.39 (continued)
AT TIME : 13.30

Roatstocks Scions Meanh®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.36¢c 181b 2.19a 1.72
Choke Anan 1.67b 167 b 208a 1.8
Mean* 151 ¢c 1.64 b 2.13a
AT TIME : 14.30
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.75 al 136¢ 146¢ 152b
Checke Anan 1.63b 177a 1.67 ab 169a
Mean™ 1.69a 1.56 D 1.56 b
AT TIME : 15.30
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaaw 1.77a 1.25d 146 ¢ 149 b
Choke Anan 1.67 ab 1.71 ab 1,56 be 1.65 a
Mean® 1.72a 1480 1510

AT TIME : 16.30

Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.78b 198 a 1.98a t.92a
Choke Anan 186¢ 188ab 0.79d 14ib
Mean* 1680 193a 139¢
AT TIME : 17.30
Reotstocks Scions Mean*
Pim Sen Mun Khiew Sawaey Nam Dok Mai
Kaew t31¢ 1.73a 1.21¢ 1.42b
Choke Anan i63a 1.50b 167a 1.60 a
Mean* 147b 1.62a 1441
AT TIME : 18.30
Rootstocks Sceions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1.25 be 1.3%ab 1.23¢ 1290
Choke Anan 1.52a 1.36 bc i39ab 142a
MeanNS 1.38 1.38 1.31

*Means within the same row or colurnn with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

The average stomatal length of mango leaves at the experimental plot was 8.19 [lm.

Choke Anan / Kaew rootstock had stomatal width (um)

06.30 07.30 08.30 09.30 10.30 11.30 12.30 13.30 14.30 15.30 16.30 i7.30 18.30

0.73 1.35 2.04 1.98 2.40 215 0.79 1.88 219 1.88 1.42 1.38 1.35
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Figure 4.20 Effect of scion-rootstock combinations on the stomatal width ([tm) from 06.30 a.m. to
18.30 p.m. (upper), and the temperature dry bulb ( °C) and relative humidity (%) in
the experimental date (February 17, 2000) (lower)

*Means of each pair of scion-rootstock combinations within the same time: with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inTable 4.39
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- Pim Sen Mun and Khiew Sawoey on Choke Anan had the same average stomatal width
but had significantly higher than Nam Dok Mai on Choke Anan and Nam Dok Mat on Kaew,
respectively; while‘ there were non significance difference among Nam Dok Mai on Kaew,
" Khiew Sawoey on Kaew and Pim Sen Mun on Kaew. (Table 4.40 and Figure 4.21)

Table 4.40 Effect of scion-rootstock combinations on the average stomatal width (um) from 06.30 a.m. to

18.30 p.m.

Rootstocks Scions Mean”
Pim Sen Mun Khiew Sawoey Narm Dok Mai

Kaew 146¢ 139¢ 138c 1410

Choke Anan 16%a . 1.70a 1540 t.63a

Mean™ 1.56a 1.55a 147b

*Means within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the average stomatal width was 1.66 ym.
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Figure 4.21 Effect of scion-rootstock combinations on the average stomatal width (um) from

time 06.30 a.m. to 18.30 p.m.
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From figure 4.22 (upper) showed the stomata of mango leaf cv. Khiew Sawoey on Choke
Anan rootstock observed under light microscope (bright field), the narrowest opening 0.53 pm at
12.30 p.m. and from figure 4.22 (lower) showed the stomata of mango leaf cv. Pim Sen Mun on
Choke Anan rootstock, the widest opening 3.01 wm at 10.30 a.m.

1.2 Effect of scion-rootstock combinations on the stomatal density

Table 4.41 and figure 4.23 showed that Choke Anan rootstocks had significantly higher the
stomatal density than Kaew rootstock of all scions. Among the three scions, Pim Sen Mun and

Nam Dok Mai had significantiy higher the stomatal density of leaves than Khiew Sawoey.

Table 4.41 Effect of scion-rootstock combinations on the stomatal density (numbers/mm?) of leaves

Rootstocks Scions Mean®
Pim San Mun Khiew Sawoey Nam Dok Mai

Kaew 659.34 £00.02 628.20 629.19 b

Choke Anan 720.04 801.52 694,64 - B7207a

Mean* 689.69a B00.77 b 861.42a

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the stomatal density of leaves was 671.20 numbers/mm?2
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Figure 4.23 Effect of scion-rootstock combinations on the stomatal density (numbers/mm?) of leaves
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From figure 4.24 (upper) showed the stomatal density of mango leaf cv. Khiew Sawoey on
Kaew rootstock observed under light microscope (bright field) and from figure 4.24 (lower)
showed the stomata! density of mango leaf cv. Nam Dok Mai on Choke Anan rootstock.

7.3 Effect of scion-rootstock combinations on the infiltration rate of leaves.

Table 4.42 showed that Pim Sen Mun on Kaew rootstock had significantly higher the
infiltration rate of leaves than Choke Anan at 6.30 a.m. to (9.30 a.m. and 14.30 p.m., but lower at
17.30 p.m. Khiew Sawoey on Kaew had slightly higher the rate than on Choke Anan at 06.30
a.m. to 09.30 a.m., 11.30 a.m., 12.30 p.m. and 17.30 p.m. While Nam Dok Mai on Kaew had
significant higher the rate than Choke Anan at 06.30 a.m. to 09.30 am. and 12.30 p.m. Choke
Anan rootstock had significantly higher the rate than Kaew at 10.30 a.m., 13.30 p.m. and 15.30
p.m. Pim Sen Mun significantly higher the rate than on Khiew Sawoey and Nam Dok Mai at 13.30
p.m., whereas Pim Sen Mun and Khiew Sawoey had significant higher than Nam Dok Mai at 16.30
pm. and 18.30 p.m.

Table 4.42 Effect of scion-rootstock combinations on the infiltration rate (second) of leaves.

AT TIME : 06.30
Reotstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 263228 21950 19.81¢ 2236a
Choke Anan 1114 f 13.02e 1563 d 1326b
Mean™S 18.23 17.48 17.72
AT TIME : 07.30
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1524 b 17.88 a 1580 b 16.34a
Choke Anan 10.79 d 1292 ¢ 1254 ¢ 12080
Mean™ 1301¢ 15.40 a 14220
AT TIME : 08.30
Rootstocks Scicns Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 11630 15.00 a 1164 b 1276 2
Choke Anan 1052¢c 1040¢ 872d 988b
Mean® 1107 b i2.70 a 10.18¢
AT TIME : 09.30
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 10690 12832 8424 10.68 a
Choke Anan 8.5% ca 954¢ 7.81d 8650

Mean* 9.64 b 1.24a 8.12¢c
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AT TIME : 10.30
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 9.67 2.85 8.84 949a
Choke Anan 9.14 8.20 8.29 8540
Mean™S 9.41 9.07 8.56
AT TIME : 11.30
Rootstocks Scions Mean”
Pim Sen Mun Khiew Sawoey Nam Dok Mat
Kaew 9.86b 1059 a 9.05cd 983a
Chake Anan 9.51 bc 8.62d 8.37d 8.83b
Mean® 9.68a 96ia 871b
AT TIME : 12.30
Rootstotks Scions Mean®
Pim Sen Mun Khiew Sawoey Narm Dok Mai
Kaew 11.22b 1310 12498 11.67 a
Choke Anan 10.50b 9.30c 926¢c 969 b
Mean™S 10.86 10.30 10.88
AT TIME ; 13.30
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 10.36 10.31 9.81 10.16a
Cheke Anan 9.93 8.67 8.41 9.00b
Mean* 10.14a 9.49h 211b
AT TIME : 14.30
Rootstocks Scions Mean"S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 11.62a 8.80c 9.33 be 8.92
Choke Anan 10.02 b 9.27 he 9.67 be 9.65
Mean* 10.82a 8903 b 9.50b
AT TIME : 15.30
Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 11.66 11.04 11.58 11.43a
Cheke Anan 10.49 9 9.63 9.81b
Mean* 11.08a 10.18b 10.61 ab
AT TIME : 16.30
Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 11.59 12.50 10.96 11.68
Cheke Anan 12.18 12.05 10,42 11.54
Mean* 11.87a 12282 1069 b
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AT TIME : 17.30
Rootstocks Scions Mean®
Pim Sen Mun Kniew Sawocey Nam Dok Mai
Kaew 11.489¢ 13.02a 11.49 cd 12.00a
Choke Anan 1227 b 1084 ¢ 10.57d 11.23b
Mean™ 11.88a 11.93a 71.03b
AT TIME : 18.30
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kagw 12.87 1287 11,54 12.43
Choke Anan 12.21 13.25 i0.67 12.04
Mean” ) 1254 a 73.06a " 11.40b

*Means within the same row or column with different superscript and the interaction value with

different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)

NS = non-significance.

Choke Anan / Kaew rootstock

At time 06.30 07.30 ©08.30 09.30 10.30 11.30 12.30 13.30 14.30 15.30 16.30 47,30 18.30

Infiltration rate {sec)  18.34 1215 10.09 968 8.84 0.06 1032 975 9.2 10.72 10.77 11.97 12.14
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Figure 4.25 Effect of mango rootstocks on the infiltration rate (second) of leaves (ﬁpper), and
the temperature dry bulb ( () and rejative humidity (%) in the experimental date
(April 1,2000) (lower)
*Means of each pair of scion-rootstock corabinations within the same time with remark (*) differ
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed iriTable 4.42.
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Figure 4.25 showed that all scions and rootstocks had the highest infiltration rate of leaves at
06.30 a.m. and decreased to the lowest at 9.30 or 10.30 am. Pim Sen Mun on Choke Anan, Nam
Dok Mai on Choke Anan, Nam Dok Mai on Kaew, Khiew Sawoey on Kaew, Khiew Sawoey on
- Choke Anan. Among all scion-rootstock combinations increased the infiltration rate at 12.30 p.m.
and decreased at 13.30 p.m., and increasing up again to at 18.30 p.m.; however still lower than at 6.30
am.

8. Effect of scion-rootstock combinations on dry weight of mango tree.

3.1 Effect of scion-rootstock combinations on dry weight of roots, stem and leaves.

There were non significant difference of both rootstacks, but the three scions, Khiew Sawoey
had significantly higher dry weight of roots than Pim Sen Mun and Nam Dok Mai (Table 4.43 (a)
and Figure 4.26). However, there were non significant difference of rootstocks, scions and their
combinations on dry weight of stems and leaves (Table 4.45 (b),(c) and Figure 4.26)

Table 4.43 Effect of scion-rootstock combinations on dry weight (g) of roots

{a) Roots
Rootstocks Scions MeanhS
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 209263 314442 1860.95 2366.00
Choke Anan 2337.05 2780.23 1610.06 2242.45
Mean* 221484 b 296233 a 1735.50 b
(b) Stems
Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 3358.54 428B8.18 3259.85 3635.53
Choke Anan 3919.47 3952.19 2949.82 3607.16
Mean"'S 3639.01 412019 3104.84
(c) Leaves
Roolstocks Scions Mean'®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 1287.96 1713.49 1320.21 1440.55
Choke Anan 1677.63 16568.86 1287.41 154460
Maan™S 1482.75 1691.18 1303.81

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the dry weight of roots, stem and leaves were 1237.01,

2199.37 and 993.11 g, respectively.
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Figure 4.26 Effect of scion-rootstock combinations on dry weight (g) of roots, stems and leaves
8.2 Effect of scion-rootstock combinations on dry weight of whole plants
There were non significant difference of both rootstocks, but the three scions, Khiew
Sawoey had significantly higher dry weight of whole plants than Pim Sen Mun and Nam Dok
Mai, respectively.
Table 4.44 Effect of scion-rootstock combinations on dry weight (g) of whole plants

NS

Rooisiocks “Scions Mean
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 6739.13 9146.10 6441.01 7442.08

Choke Anan 7934.07 8401.28 5847.25 7394.20

Mean* 7336.60 ab 877369 a 6144.13 b

*Means within the same row or column with different superscript differ significantly,
whereas the interaction value were not difference at 95% confidence By Duncan’s Multiple Range
Test (DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the dry weight of whole plants were 4429.49 grams.

Kaew rootstock
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Figure 4.27 Effect of scion-rootstock combinations on dry weight (g) of whole plants.
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9. Effect of scion-rootstock combinations on total-nonstructural carbohydrate (TNC),
reducing sugar (RS) and nutrient content of leaves and terminal shoots

9.1 Effect of scion-rootstock combinations on total non structural carbohydrate: (TNC) of leaves

Table 4.45 found that all 4 stages during the periods of inflorescence development. Choke
Anan rootstock had significantly more TNC content of leaves at all 4 stages than Kaew rootstock.
Among the three scions, Nam Dok Mai had significantly more TNC content of leaves than Khiew
Sawoey and Pim Sen Mun, respectively. Figure 4.28 found that TNC content of leaves were
decreased from the 1" stage to the 4" stage similar in all scion-rootstock combinations.
Table 4.45 Effect of scion-rootstock combinations on total-nonstructural carbohydrate (TNC)

content (mg/g DW) of leaves during inflorescence development.

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 115.23 118.65 124.35 119.41b

Choke Anan 116.95 122,65 130.62 12341 a

Mean* 11609 ¢ 12085 b 127.49a

Choke Anan on Kaew rootstock, the TNC content of leaves was 125.95 mg/g DW
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Mean*
Pim Sen Mun Khigw Sawoey Nam Dok Mai

Kaew 112.44 115.23 122.08 11657 b

Choke Anan 112.41 119.80 127.20 118.80 a

Mean 1124t a 11751 b 12464 a

Choke Anan on Kaew rootstock, the TNC content of leaves was 123.20 mg/g DW
Stage 3. Inflorescence 3-4 cm long.

Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 108.97 112.41 118,65 113.34 b

Choke Anan 111.84 116.95 123.78 117.52a

Mean® 11040 ¢ 114.68 b 121.21a

Choke Anan on Kaew rootstock, the TNC content of leaves was 119.78 mg/g DW
Stage 4: Inflorescence 10-12 cm long.

Rootstocks ) Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 106.10 108.97 416.92 11067 b

Choke Anan 108.97 114.68 12035 114.67 a

Mean® 107.54 ¢ 11183 b 118,64 a

*Means within the same row or column with different superscript differ significantly,
whereas the interaction value were not difference at 95% confidence by Duncan’s Multiple Range
Test (DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the TNC content of leaves was 118.08 mg/g DW
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Figure 4.28 Effect of scion-rootstock combinations on the changes in the total nonstructural carbohydrate

(TNC) content {(mg/g DW) of leaves during inflorescence development.

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed in'Table 4.45.
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9.2 Effect of scion-rootstock combinations on reducing sugar: (RS) of leaves.

Table 4.46 found that all 4 stages during the periods of inflorescence development, there
were non significant difference in all scion, rootstocks and their combinations. Figure 4.29 RS
content slightly decreased from the 1" stage to the 4" stage similar in all scion-rootstock
combinations .

Table 4.46 Effect of scion-rootstock combinations on reducing sugar (RS) content (mg/g DW) of
leaves during inflorescence development.

Stage 1: Mature terminal shoots (ready to bud-break)

Raotstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 28.68 29.82 30.3¢ 29.63

Choke Anan 29.82 29.82 32.89 30.78

MeanN8 29.25 29.82 31.54

Choke Anan on Kaew rootstock, reducing sugar (RS) content of leaves was 31.54 mg/ g DW

Stage 2: Bud-break (bud emergence with whitish tip)

Roolstocks Scions MeanNS
Pim Sen Mun Khiew Sawoey Mam Dok Mai

Kaew 28.10 28.68 29.82 28.87

Choke Anan 28.68 2925 32.11 30.01

Mean"S 28.39 28.96 30.97

Choke Anan on Kaew rootstock, reducing sugar (RS) content leaves was 30.97 mg/ g DW

Stage 3: Inflorescence 3-4 cm long.

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 27.53 2868 29.82 28.67

Choke Anan 28.10 29.25 31.54 29.63

Mean™S 27.82 28.96 30.68

Choke Anan on Kaew rootstock, reducing sugar (RS) content of leaves was 30.40 mg/ g DW

Stage 4: Inflorescence 10-12 cm long.

Rootstocks Scions mean™S
Pim Sen Mun Khiew Sawoey MNam Dok Mai

Kaew 27.53 28,11 28.68 28,10

Choke Anan 27.53 28.68 31.54 29.25

Mean™$ 27.53 28.39 : 30.11

*Means within the same row or column with different superscript differ significantly,
whereas the interaction value were not difference at 95% confidence by Duncan’s Multiple Range
Test (DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, reducing sugar (RS) content of leaves was 29.82 mg/ g DW
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Figure 4.29 Effect of scion-rootstock combinations on the changes in the reducing sugar(RS)

content (mg/g DW) of leaves during inflorescence development.

*Means of each pair of scion-rootstock combinations within the same stage with remark (¥) differ
significantly at 95% confidence by Duncan’s Multiple Range Test {DMRT), detailed inTable 4.46.
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9.3 Effect of scion-rootstock combinations on total non structural carbohydrate (TNC)

of terminal shoots

Table 4.47 found that all 4 stages during the periods of inflorescence development, there

were non significant difference in TNC content of terminal shoots between both rootstocks.

Among the three scions, Nam Dok Mai had significantly more TNC content of terminal shoots
than Khiew Sawoey and Pim Sen Mun. Figure 4.30 found that TNC content of the terminal shoots

were low in the 17 stage and increased rapidly in the i stage and nearly constant in the 3* stage

and the 4" stage similar in all scion-rootstock combinations.

Table 4.47 Effect of scion-rootstock combinations on total-nonstructural carbohydrate (TNC)

content (mg/g DW) of terminal shoots during inflorescence development

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions MeanMS
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 115.80 118.65 . 126.63 120.36

Chcke Anan 117.50 122..65 127.20 122.45

Mean” 116.65 ¢ 120.65b 128.01a

Choke Anan on Kaew rootstock, the TNC content of terminal shoots was 130.62 mg/g DW

Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Sciong Mear®
Pim Sen Mun Khiew Sawoey Mam Dok Mai

Kaew 120.35 121.50 129.48 123.78

Choke Anan 119.80 125.50 130.05 125,12

Mean* 120.07 b 123.50b 129.76a

Choke Anan on Kaew rootstock, the TNC content of terminal shoot was 131.21 mg/g DW

Stage 3: Inflorescence 3-4 cm long.

Rootsiocks Scions Mean™S
Pirm Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 119,80 12285 128.94 123.80

Choke Anan 11922 R 12493 130.66 124.94

Mean* 11951 b 123.79 b 129.80 a

Choke Anan on Kaew rootstock, the TNC content of terminal shoots was 131.79 mg/g DW

Stage 4: Inflorescence 10-12 cm long.

Raootstocks Scions Mean"3
Pim Sen Mun Khigw Sawoey Nam Dok Mai

Kaew 120.35 121.52 130.09 123.99

Choke Anan 119.80 124.35 128.33 ‘ 124.16

Mean* 12007 b 12294 b 129.21a

*Means within the same row or column with different superseript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)

NS = non-significance.
Choke Anan on Kaew rootstock, the TNC content of terminal shoots was 132.38 mg/g DW
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Figure 4.30 Effect of scion-rootstock combinations on the changes in the total nonstructural
carbohydrate (TNC) content (mg/g DW) of the terminal shoots during inflorescence
development

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed ini table 4.47.
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9.4 Effect of scion-rootstock combinations on reducing sugar : RS of terminal shoots

* Table 4.48 found that all 4 stages during the period of florescence development, there were
non significant difference between both rootstocks on amount of reducing sugar (RS) of terminal
shoots. Among the three scions, in the 1* and 2" stages, Nam Dok Mai had significantly more
RS content of terminal shoots than Khiew Sawoey and Pim Sen Mun, respectively. While in the
3™ and the 4" stages, there were non significant difference among the three scions. Figure 4.31
found that the RS content of terminal shoots were increased from the 1" stage to the 4" stage in
all scion-rootstock combinations; except only Khiew Sawoey on Kaew had the highest in the 3"
stage then decreased in the 4" stage.
Table 4.48 Effect of scion-rootstock combinations on reducing sugar (RS) content (mg/g DW)of

terminal shoots during inflorescence development

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 28.10 2825 32.69 30.01

Choke Anan 28.68 30.97 33.83 31.16

Mean® 2839 b 30.11 ab 33.26a

Choke Anan on Kaew rootstock, the RS content terminal shoots was 29.24 mg/g DW
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mal

Kaew 29.26 30.29 33.64 3116

Choke Anan 29.82 3212 34.98 3231

Mean* 29.54 0 31.26ab 34.41a

Choke Anan on Kaew rootstock, the RS content of terminal shoots was 29.82 mg/g DW
Stage 3: Inflorescence 3-4 cm long

N3

Rootstocks Scions Mean'
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 30.39 34.51 34.98 323

Choke Anan 3g.er 33.26 35.56 33.26

Mean™S 30.68 32.40 35.27

Choke Anan on Kaew rootstock, the RS content of terminal shoots was 31.54 mg/g DW
Stage 4: Inflorescence 10-12 cm long

Rootstocks Scions Meanh®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 31.54 32.69 35.56 33.26

Choke Anan 3212 33.84 37.28 3444

Mean™s 31.83 32.40 36.42

* Means within the same row or column with different superscript differ significantly,
whereas the interaction value were not difference at 95% confidence by Duncan’s Multiple Range
Test (DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the RS content of terminal shoots was 32.69 mg/g DW
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Figure 4.31 Effect of scion-rootstock combinations on the changes in the reducing sugars (RS)
content (mg/g DW) of terminal shoots during inflorescence development |
*Means of each pair of scion-Tootstock combinations within the same stage with remark (*) differ
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed in table 4.48.
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9.5 Effects of scion-rootstock combinations on total nitrogen : TN of leaves.

. Table 4.49 showed that Nam Dok Mai on Choke Anan had significantly higher total nitrogen
(TN) of leaves in the 1 , the 2™ and the 4" stages than Nam Dok Mai on Kaew, but lower in the
3¢ stage with non significance. While Khiew Sawoey on Kaew had significantly higher TN of
leaves than Khiew Sawoey on Choke Anan in the 2", the 3™ and the 4" stages, but non
significant difference in the 1* stage. Pim Sen Mun on Choke Anan had higher than on Kaew in
the 2" and the 3“ stages but non significant difference in the 1% and the 4" stages. Figure 4.32
found that the amount of TN content of leaves were decreased from the 1¥ stage and to the lowest
in the 2™ stage, then increased in the 3 and the 4" stages similar in all scion-rootstock
combinations.

Table 449 Effect of scion-rootstock combinations on total nitrogen (TN) content (% DW) of
leaves during inflorescence development.

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scicns Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 10750 1138 a 1.004d 1.072

Choke Anan 10720 1,117 a 1.052¢ 1.081

Mean* 1.075 b 1127 a 1028¢

Choke Anan on Kaew rootstock, the TN content of leaves was 0.990 %
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Mean"
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.995d 1.031a 0.902 f 0.862b

Choke Anan 0979¢c 1011b g82de 0.971a

Mean* 0.8687 b 1.02% a 0913¢

Choke Anan on Kaew rootstock, the TN content of terminal shoots was 0.882%
Stage 3: Inflorescence 3-4 cm long.

Rootstocks Scions MeanN®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 69916 1.241a 1.654 d 1.085

Choke Anan 1.112¢ 1.187 b 0.944 d 1.647

Mean* t051b 1.124a 1.024¢

Choke Anan on Kaew rootstock, the TN content of terminal shoots was 1.070 %
Stage 4: Inflorescence 10-12 cm long.

Roalstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 1.173 ¢ 1.372a 1.123d 1.222 ns

Choke Anan 1.182¢ 1.227b 1.157a 1.188

Mean” 11776 1,299 1.139¢

#*Mean within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the TN content of terminal shoots was 1.147 %
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Figure 4.32 Effect of scion-rootstock combinations on the changes in the total nitrogen (TN)

content (%DW) of leaves during inflorescence development.

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inFable 4.49.
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9.6 Effect of scion-rootstock combinations on total nitrogen (TN) of terminal shoots.

" Table 4.50 found that Nam Dok Mai on Choke Anan had significantly higher TN content of
terminal shoots higher than on Kaew in all 4 stages. While Khiew Sawoey on Kaew had
significantly higher TN content higher than on Choke Anan in the 17, the 3 and the 4" stages,
but non significant difference in the v stage. Pim Sen Mun on Choke Anan had TN content
higher than on Kaew in the 2™ and the 3" stages, but non significant difference in the 1* and the
4" stages. Figure 4.33 indicated that TN content of terminal shoots were decreased from the 1™
stage and to the lowest in the 2™ stage then increased in the 3" to the 4" stage, similar in all scion-
rootstock combinations.

Table 4.50 Effect of scion-rootstock combinations on total nitrogen (TN) content (% DW) of
terminal shoots during inflorescence development.

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.492¢ 0.560 a 0.440 e 0.497

Choke Anan 0.507 ¢ 0.631b 0.462 @ 0.500

Mean" {.499 b 0545 a 0449 ©

Choke Anan on Kaew rootstock, the TN content of terminal shoots was 0.443 %
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Mean*
Pim Sen Mun Khigw Sawoey Nam Dok Mai

Kaew 0.43%c 0.501 a 0.388e 0440k

Choke Anan 0.462b 0.486 a 0.412d 0.484 a

Mean* 0.447b 0.498 a 0.400¢

Choke Anan on Kaew rootstock, the TN content of terminal shoots was 0.388 %
Stage 3: Inflorescence 3-4 cm long.

Rootstocks Scions Mean”
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew Q479 ¢ 0.524 a 0415e 0472b

Choke Anan 0504 b 0.504 b 0.443d 0.484a

Mean* 0.491b 0.514a 0429¢

Choke Anan on Kaew rootstock, the TN content of terminal shoots was 0.424 %
Stage 4. Inflorescence 10-12 cm long.

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.508 b D.545a 0.4444d 0.499

Choke Anan 0.524b 0517 b 0.468 c 0.504

Mean* 0.516Db 0.531a 0.456¢C

*Means within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the TN content terminal shoots was 0.458 %
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Figure 4.33 Effect of scion-rootstocks combinations on the changes in the total nitrogen (TN)
content (%DW) of terminal shoots during inflorescence development

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ

| significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inTable 4.50.
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9.6 Effect of scion-rootstock combinations on carbohydrate/nitrogen (C/N) ratio of leaves.

" Table 4.51 indicated that in the 2™ stage, Khiew Sawoey on Choke Anan had significantly
higher the C/N ratio than on Kaew, while Pim Sen Mun, Khiew Sawoey and Nam Dok Mai on
Choke Anan had significantly higher than on Kaew in the 3" stage. Whereas in the 1" and the 4"
stages, there were non significant difference between both rootstocks. Among three scions, Nam
Dok Mai had significantly higher than Pim Sen Mun and Khiew Sawoey, respectively in the 1"
stage. But Pim Sen Mun had non difference with Khiew Sawoey in the 4" stage. Figure 4.34
showed that C/N ratio were low in the 1" stage and increased to the highest in the 2" stage, then
decreased in the 3 and 4" stages, similar in all scion-rootstock combinations.

Table 4.51 Effect of scion-rootstock combinations on carbohydrate/nitrogen (C/N) ratio of
leaves during inflorescence development.

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions Meanh®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 10.72 10.29 12.39 11.13

Choke Anan 10.88 1088 1242 1143

Mean* 1080 b 10.64 b 1241a

Choke Anan on Kaew rootstock, the C/N ratio of leaves was 12.86

Stage 2: Bud-break (bud emergence with whitish tip}

Rootstocks Scions Mean™'®
Pim Sen dMun Khiew Sawoey Nam Dok Mai

Kaew 1170k 11.18¢ 1355a 12.14

Choke Anan i1.49 bc 11.85b 13772 12.37

Mean* 11.58 b 11.52a 13.66a

Choke Anan on Kaew rootstock, the C/N ratio of leaves was 13.97

Stage 3: Inflorescence 3-4 cm long.

Rootstocks Scians Mean*
Bim Sen Mun Khiew Sawcey Narm Dok Mai

Kaew 11.00¢ 906 d 11.25b 10.44 b

Choke Anan 10.07 b 985¢C 1245a 10.79 a

Mean™ 10.53 b g45¢C 11.85a

Choke Anan on Kaew rootstock, the C/N ratio of leaves was 11.20

Stage 4: Inflorescence 10-12 cm long.

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 9.05 7.94 10.43 9.14

Choke Anan ) 9.22 7.94 10.41 9.19

Mean* 9.13b 7.94c 1042 2 '

*Means within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the C/N ratio of leaves was 10.30
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Figure 4.34 Effect of scion-rootstock combinations on the changes in the C/N ratio of leaves

during inflorescence development

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed in'table 4.51.
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9.7 Effect of scion-roetstock combinations on C/N ratio of terminal shoots

" Table 4.52, showed that Nam Dok Mai on Choke Anan had significantly higher amount of
C/N ratio higher than on Kaew in the 1, the 2" and the 3" stages, but non significant difference
for Nam Dok Mai on both rootstocks in the 4" stage. Khiew Sawoey on Choke Anan had higher
than on Kaew in the 1% stage, but there were non significant difference on the 2™ , the 3" and the
4" stages. Pim Sen Mun on Kaew had higher than on Choke Anan in the 2 stage, but non
significant difference in the 17, the 3" and the 4" stages. Figure 4.35 showed that the amount of
C/N ratio of terminal shoot were decreased from the 1" stage and increased rapidly in the 2"
stage, then decreased in the 3" and 4" stages, similar in all scion-rootstock combinations.
Table 4.52 Effect of scion-rootstock combinations on carbohydrate/nitrogen (C/N) ratio of

terminal shoots during inflorescence development. [

Stage I: Mature terminal shoots (ready to bud-break)

Rootstocks Scicns Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 2356¢ 21.20d 29.01 a 24.59

Choke Anan 23.20¢ 23.12¢ 2754 b 24.62

Mean® 23.38b 2216 ¢ 28.28a

Choke Anan on Kaew rootstock, the C/N ratio in terminal shoots was 29.28
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Meanh'S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kagw 27.94c 2427d 33.84a 28.68

Choke Anan 2593 d 25.34d 3162b 27.63

Mean® 2693 b 2481¢ 32.73a

Choke Anan on Kaew rootstock, the C/N ratio of terminal shoots was 34.34

Stage 3: Inflorescence 3-4 cm long.

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey tam Dok Mai

Kaew 25056 23.10¢ 3384 a 28.68

Choke Anan 23.67 be 24.79¢ 3i62b 27.63

Mean* 24.36 b 2394 b 32.732a

Choke Anan on Kaew rootstock, the C/N ratio of terminal shoots was 31.06
Stage 4: Inflorescence 10-12 cm long,

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 23.70b 22.33b 2037a 25.11

Choke Anan 2294 b 2407 b 27.47 a 24.82

Mean* 23.32b 23.20b 28.39a

*Mean within the same row or column with different superscript and the interaction value
with different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test
(DMRT) NS = non-significance.

Choke Anan on Kaew rootstock, the C/N ratio of terminal shoots was 28.89
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Figure 4.35 Effect of scion-rootstock combinations on the changes in the in C/N ratio of terminal

shoots during inflorescence development
*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed in Table 4.52.
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9.9 Effect of scion-rootstock combinations on phosphorous of leaves.

Table 4.53 showed that in the 1" , the 2™ and 4" stages on Choke Anan rootstocks had
significantly more the levels of phosphorous than on Kaew, but there were non significant
difference in the 3“ stage. Among three scions found that in the 1* and the 2" stages Pim Sen
Mun had significantly more than Khiew Sawoey and Nam Dok Mai, respectively with; while the
3° and the 4" stages, Pim Sen Mun and Khiew Sawoey had nearly the same levels but
significantly more than Nam Dok Mai.

Figure 4.36 showed that Khiew Sawoey on Kaew, Khiew Sawoey on Choke Anan, Nam
Dok Mai on Kaew and Nam Dok Mai on Choke Anan had in creased the amount phosphorus
from the 1° stage to the 3" stage and to the highest in the 4" stage. In Pim Sen Mun on Choke
Anan and Nam Dok Mai on Kaew, the levels were increased in the 1%, the 2™ and highest in the
3" stages, but decreased in the 4" stage. Whereas the levels in Pim Sen Mun on Kaew were
increased in the 1% and the 2™ stages and decreased in the 3¢ stage, then increased to the highest
in the 4" stage.

Table 4.53 Effect of mango rootstocks on the level of phosphorous (% DW} of the terminal
shoots’ development during the flowering.

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scians Mean®
Pim Sen Mun Khiew Sawoey MNam Dok Mai

Kaew 0114 0.104 0.085 0.106 b

Choke Anan 0.119 0.110 0.086 0.105a

Mean* 0.117 a 0.107 b 0086 ¢c

Choke Anan on Kaew rootstock, level of phosphorus was 0.141%
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawogy Nam Dok Mai

Kaew 0116 G.109 0.084 0.1068b

Choke Anan 0.119 0.110 0.086 0.105a

Mean* 0117 a D110 b 0.0%0¢c

Choke Anan on Kaew rootstock, level of phosphorus was 0.146
Stage 3: Inflorescence 3-4 cm long.

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.112 G.110 0.102 0.108

Choke Anan 0.122 0.117 0.100 0.113

Mean* 0.117a 0114 b 0.101b

Choke Anan on Kaew rootstock, level of phosphorus was 0.148%
Stage 4: Inflorescence 10-12 cm long.

Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.118 0.115 0.099 0.11b

Choke Anan 0.119 0.120 0.103 0.114 2

Mean* 0.119a 0.118a 0.101b

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, level of phosphorus was 0.145%
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Figure 4.36 Effect of scion-rootstock combinations on changes in the level of phosphorous
(%DW) of leaves during inflorescence development

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ
significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed inTable 4.53.
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9.10 Effect of scion-rootstock combinations on potassium of leaves.

Table 4.54 showed that Choke Anan rootstocks had significantly more the levels of
Potassium than Kaew rootstocks in all 4 stages; while among three scions, there were non
significant difference. Figure 4.37 showed that Pim Sen Mun on Kaew, Pim Sen Mun on Choke
Anan, Khiew Sawoey on Kaew and Nam Dok Mai on Kaew had the levels of potassium highest
in the 1" stage and were decreased in the 2™ , the 3 stages and to the lowest in the 4" stage.
While the levels in Khiew Sawoey on Choke Anan were increased from the 1" stage and to the
highest in the i stage, then decreased in the 3" stage and to the lowest in the 4" stage. But Nam
Dok Mai on Choke Anan had the highest levels in the 1" stage, and decreased in the i stage and
to the lowest in the 3" stage, then increased in the 4" stage.

Table 4.54 Effect of scion-rootstock combinations on the level of potassium (% DW) of leaves
in the 4 stages of the terminal shoots’ development during the flowering.

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scicns Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.841 0.828 0770 0813b

Choke Anan 0.905 0.849 0.898 0.884 a

Mean'S 0.873 0.839 0.834

Choke Anan on Kaew rootstock, level of potassium was 0.855%
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Mean™
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.698 0.733 0.696 0.702 b

Choke Anan 0.851 0.851 0.856 0.853 &

Mean''S 0.775 0.792 | 0.778

Choke Anan on Kaew rootstock, level of potassium was 0.799%

Stage 3: Inflorescence 3-4 cm long.

Rooctstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.621 0.704 0.667 0.664 b

Choke Anan 0.762 0.731 0.685 0.726 a

Mean™s 0.692 0.718 0,676

Choke Anan on Kaew rootstock, level of potassium was 0.516%

Stage 4: Inflorescence 10-12 cm long.

Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.512 0.531 0.619 0.554 b

Choke Anan 0.679 0.682 0.773 D.712a

MeanNS 0.596 0.607 0.696

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance

Choke Anan on Kaew rootstock, level of potassium was 0.530%
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Figure 4.37 Effect of scion-rootstock combinations on changes in the level of potassium (% DW)

of leaves during inflorescence development. .
*Means of each pair of scion-rootstock combinations within the same stage with remark (¥) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed i able 4.54.
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9.11 Effect of scion-rootstock combinations on calcium of leaves. .

Table 4.55 showed that there were non significant difference among all rootstocks, scions and
their combinations. Figure 4.38 showed that the amount of calcmm in Khiew Sawoey on Kaew
and Khiew Sawoey on Choke Anan were increased from the 17 stage to the highest in the 2™
stage, then decreased in the 3" stage, and to the lowest in the 4" stage. 'I'he levels i 1n Nam Dok
Mai on Choke Anan and Choke Anan on Kaew were increased in the 1% and the 2" stages and
decreased in the 3" stage, then increased in the 4" stage. The levels in Nam Dok Mai on Choke
Anan were increased in the 1%, the 2™ stage and decreased in the 3" stage, then increased in the
4" stage. The levels in Nam Dok Mai on Kaew were increased in the 1" and the i stages, to the
highest in the 3" stage, then decreased in the 4" stage. The level in Pim Sen Mun on Kaew were
decreased in the 1" and the 2™ stages to the highest in the 3¢ stage, then decreased in the 4
stage. While in Pim Sen Mun on Choke Anan, the levels were decreased in the 1™ and the 2™
stages, then increased in the 3" stage, to the highest in the 4" stage.

Table 4.55 Effects of mango rootstocks on the level of calcium {% DW) of the terminal shoots’
development during the flowering.
Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.959 0.839 0.951 0.916

Choke Anan 1,008 0.997 1.149 1.051

Mean™S 0.984 0.918 1,050

Choke Anan on Kaew rootstock, level of calcium was 0.984%
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.851 1.149 1.068 1.056

Cheke Anan 0.989 1.182 1.208 1.126

Mean™S 0.970 1.166 1.137

Choke Anan on Kaew rootstock, level of calcium was 0.928%
Stage 3: Inflorescence 3-4 cm long.

Rootstocks Scions MeanM®
Pim Sen Mun Khiew Sawoey Narn Dok Mai

Kagw 1.081 0.993 1101 1.058

Choke Anan 1.007 (.816 0.813 0.912

Mean™® 1.044 0.955 0.957

Choke Anan on Kaew rootstock, level of calcium was 0.879%
Stage 4: Inflorescence 10-12 cm long.

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey Nam Duk Mai

Kaew 0.990 0.631 0.991 0.971

Choke Anan 1.022 0.826 1.048 ) 0.966

Mean'* 1.006 0.879 1.020

*Means within the same row or column with different superscript differ significantly, where as the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance

Choke Anan on Kaew rootstock, level of calcium was 1.069%
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Figure 4.38 Effect of scion-rootstock combinations on the level of calcium (% dry weight) of leaves
during inflorescence development

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed in'Table 4.55.
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9,12 Effect of scion-rootstock combinations on the level of magnesium

Table 4.56 Showed that there were non significant difference among all scions, rootstocks
and their combinations. Figure 4.39 showed that Pim Sen Mun on Choke Anan and Choke Anan
on Kaew had decreased the levels of magnesium in the " stage, to the lowest in the 2 stage,
then increased from the 3“ to the 4" stage. The levels in Pim Sen Mun on Kaew were decreased
in the 1™ and the i stages, increased in the 3 stage, then decreased to the lowest in the 4" stage.
The levels in Khiew Sawoey on Kaew and Khiew Sawoey on Choke Anan were increased from
the 17 stage to the i stage and to the lowest in the 3" stage, then decreased in the 4 stage. The level
in Nam Dok Mai on Kaew were increased in the 1% and the 2" stages, decreased in the 3" stage then
increased in the 4" stage, while the levels in Nam Dok Mai on Choke Anan were decreased from the
1" to the lowest in the 2° stage, increased in the 3" stage, then decreased again in the 4" stage.
Table 4.56 Effect of scion-rootstock combinations on the level of magnesium (%DW) of the

terminal shoots’ development during the flowering.
Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.141 0.128 0.133 0.134

Choke Anan (.143 0.113 0.116 0.124

Mean™S 0.142 0121 0.125

Choke Anan on Kaew rootstock, level of magnesium was 0.139%
Stage 2: Bud-break (bud emergence with whitish tip)

Roolstocks Scions MeanMS
Pim Sen Mun Khiew Sawoey Wam Dok Mai

Kaew 0.120 0,152 0.142 0.138

Choke Anan ' 0130 0.142 0.105 0.126

Mean™S 0.125 0.147 0.124

Choke Anan on Kaew rootstock, level of magnesium was 0.112%
Stage 3: Inflorescence 3-4 ¢cm long.

Rootstocks Scions Mean®
Pim Sen Mun Kinigw Sawoey Nam Dok Mat

Kaew 0.139 0.166 0.118 0.141

Choke Anan 0.122 0.154 0.140 0.139

MeanMS 0.131 0.160 0.129

Choke Anan on Kaew rootstock, level of magnesium was 0.120%
Stage 4: Inflorescence 10-12 ¢cm long.

Rootstocks Scions Mean™>
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 0.100 0.1t5 0.142 0.129

Choke Anan G147 0.i24 0.128 ‘ 0.133

Mean"S 0.124 0.120 0.135

*Means within the same row or column with different superscript differ significantly, whereas the
interaction value were not difference at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, level of magnesium was 0.127%
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Figure 4.39 Effect of scion-rootstock combinations on the level of magnesium (% dry weight) of
leaves during inflorescence development.

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed in table 4.56. '
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Table 4.57(a) and Figure 4.40 showed that among three scions, Khiew Sawoey had significantly

higher average level of total nitrogen content of the leaves than Pim Sen Mun and Nam Dok Mai,

respectively; but there were non significant difference between both rootstocks.

Table 4.57(b) and Figure 4.40 showed that Pim Sen Mun and Khiew Sawoey on Choke
Anan had significantly higher the level of phosphorous than on Kaew, but there were non

significant difference between Nam Dok Mai on both rootstocks.

Table 4.57(c)and Figure 4.40 showed that both rootstocks, Choke Anan had significantly

higher the average level of potassium than Kaew but there were non significant difference among

the scions.

Table 4.57 (d),{e) and Figure 4.40 showed that there were non significant difference among

all scions, rootstocks and their combinations in the average level of calcium and magnesium.

Table 4.57 Effect of mango rootstocks on mineral content (%dry weight) for all four stages.

a) Nitrogen

Rootstocks Scions Mean™S
Pim Sen Mun Khiew Sawoey HNam Dok Mai
Kaew 1.049 1.199 1.021 1.080
Choke Anan 1.087 1.136 1032 1.085
Mean* 1.068 b 1.168a 1.027¢
Choke Anan on Kaew rootstock, the level of nitrogen was 1.022%
b) Phosphorous
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kasw 01160 0.108 ¢ 0.095d 0.106 b
Choke Anan 0.121a 01168 b 0096 d 0.111a
Mean* 0.118 2 0.113b 0.096¢
Choke Anan on Kaew rootstock, the level of phosphorous was 0.112%
¢} Potassium
Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.668 0.899 0.688 0.685b
Choke Anan 0.800 0.779 0.803 0.794 a
MeanMS 0.734 0.739 0.746
Choke Anan on Kaew rootstock, the level of potassium was 0.675%
d) Calcium
Rooistocks Scions Mean™®
Pim Sen Mun Khiew Sawoey Nam Dok Mai
Kaew 0.995 0.978 1.028 1.000
Choke Anan 1.006 0.980 1.054 1.013
Mean™® 1.001 0.979 1.041

Choke Anan on Kaew rootstock, the level of calcium was 0.965%
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Table 4.57 (continued)
. ¢) Magnesium
Rootstocks Scions MeanM®
Pim Sen Mun Khiew Sawoey Narm Dok Mai
Kaew 0.125 0.140 0.123 0.129
Choke Anan 0.136 0.133 0.122 0.130
MeanhS 0,131 0.137 0.123

*Means within the same row or column with different superscript and the interaction value with
different superscript differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)

NS = non-significance.

Pim Sen Mun on Kaew

B Pim Sen Mun on Croke Anan
Khiew Sawoey on Choke Anan ] Nam Dok Mai on Kaew

W Khizw Sawoey on Kaew
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Figure 4.40 Effect of scion-rootstock combinations on the average mineral content of leaves

(%dry weight) for all four stages.
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10. Effect of rootstock and scion-reotstock combinations on endogenous hormone

10.1 Effect of rootstocks on cytokinins content in xylem exudate.

Both rootstocks, Choke Anan had significantly higher Z/ZR level in xylem exudate (8.67 ng/ml

of xylem exudate) than Kaew (2.45 ng/ml of xylem exudate) (Table 4.58 and Figure 4.41). These

should be observed that Choke Anan had Z/ZR level more than Kaew for 3.54 times,

Table 4.58 Effect of rootstocks on zeatin/zeatin riboside {Z/ZR) level in xylem exudate

Z/ZR level on xylem exudate (ng/ml of xylem exudate)

Replications Rootstocks
Choke Anan Kaew
1 10.40 2.80
2 6.20 2.40
3 8.67 2.10
4 9.40 2.50
Mean** 8.67a 245b
** significant difference at 99% confidence
£
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Figure 4.41 Effect of rootstocks on zeatin/zeatin riboside (Z/ZR) level (ng/ml) in xylem exudate.
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Table 4.59 Effect of rootstocks on N6-(82-Isopentenyl) adenine/ N6-(52-Isopentenyl) adenosine

(iP/iPA) level in xylem exudate comparing between Choke Anan and Kaew.

iP/iPA level on xylem exudate (ng/ml of xylem exudate)

Replications Rootstocks
Choke Anan Kaew
1 0.257 0.208
2 0.363 0.165
3 0.134 0.132
4 0.291 0.156
Meanhs 0.261 0.165

NS = non significance at 95% confidence
Both rootstocks, Choke Anan had slightly higher iP/iPA level on xylem exudate (0.261
ng/ml of xylem exudate) than Kaew (0.165 ng/ml of xylem exudate} but there were non

significant difference between them.(Table 4.59 and Figure 4.42).
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Figure 4.42 Effect of rootstocks on N6-(62-1sopentenyl) adenine/ NO-(32-Isopentenyl) adenosine

(iP/iPA) level (ng/ml) in xylem exudate.
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10.2 Effect of scion-rootstock combinations on Gibberellin-like substances of terminal
shoots during flowering

Table 4.60 showed that in the 1 stage, Pim Sen Mun and Khiew Sawoey on Kaew had
significantly higher the content of GA-like substances of terminal shoot than on Choke Anan but
there were non significant difference between Nam Dok Mai on both rootstocks. In the 2 stage,
Pim Sen Mun and Khiew Sawoey on Choke Anan had significantly higher the content than Kaew,
whereas Nam Dok Mai on Kaew had significantly higher than on Choke Anan. In the 3" stage, Pim
Sen Mun and Khiew Sawoey on Choke Anan had significantly higher the content than on Kaew, but
there were non significant difference between Nam Dok Mai on both rootstocks. In the 4” stage,
Nam Dok Mai and Pim Sen Mun on Kaew had significantly higher the content than on Choke
Anan, but there were non significant difference between Khiew Sawoey on both rootstocks.

Figure 4.43 showed that the content of GA-like substances of terminal shoots were low in the
1" stage and increased from 1" stage to the 4" stage, similar in all scion-rootstock combinations.
Table 4.60 Effect of scion-rootstock combinations on changes in the gibberellin-like substances

(x 1073 pg/g FW) of shoot during stages of inflorescence development.

Stage 1: Mature terminal shoots (ready to bud-break)

Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaaw 3.50 a 186b 124 b 22Ca

Chcke Anan 1.46 b 045¢c 1.17b 1.03b

Mean* 2.48a 116 b 1.21b

Choke Anan on Kaew rootstock, the gibberellin-like substances was 0.42 x 1073 pug/g FW.
Stage 2: Bud-break (bud emergence with whitish tip)

Rootstocks Seions MeanNS
Pirn Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 1090 e 11.45de 17.82a 13.39

Cheke Anan 12.07 cd 1267 ¢ 16600 13.78

Mean” 11.49b 12.06 b 1721a

Choke Anan on Kaew rootstock, the gibberellin- like substances was 8.73 x 1073 g/ FW.
Stage 3. Inflorescence 3-4 cm long.

Rootstocks Scions Mean®
Pim Sen Mun Khiew Sawoey Nam Dok Mai

Kaew 15.17d 19380 18.55 be 17.70b

Choke Anan 17.80 ¢ 22752 17.80 ¢ 19.45a

Mean” 16.49 ¢ 21.06a 18.17b

Choke Anan on Kaew rootstock, the gibberellin- like substances was 18.30 x 10 -3 ug/g FW.
Stage 4: Inflorescence 10-12 ¢m long.

Rootstocks Scions Mean*
Pim Sen Mun Khiew Sawoey Nam Dok dai

Kaew 2517¢ ' 31402 31.05a 29.21a

Choke Anan 27.72b 3207a L 2503 ¢ 28270

Mean* 2645¢c 31.74a 28.04 b

#Means within the same row or column with different superscript and the interaction value
with different differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS= non-significance.

Choke Anan on Kaew rootstock, the gibberellin- like substances was 25.90 x 10 -3 Lg/g FW.
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Figure 4.43 Effect of scion-rootstock combinations on the changes in the gibberellin-like
substances of terminal shoot during inflorescence development

*Means of each pair of scion-rootstock combinations within the same stage with remark (*) differ

significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT), detailed irl table 4.60.
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Table 4.61 and Figure 4.44 showed that, Nam Dok Mai on Kaew and Khiew Sawoey on
Choke Anan had significantly higher the average content of GA-like substances of terminat
shoots than Khiew Sawoey on Kaew, Nam Dok Mai on Choke Anan, Pim Sen Mun on Choke
Anan and Pim Sen Mun on Kaew, respectively.

Table 4.61 Effect of scion-rootstock combinations on changes in the average gibberellin- like substances (x

1073 pg/g FW) of shoot during of inflorescence development

Roolstocks Scions Wean™'?
Pim Sen Mun Khigw Sawoey Nam Dok Mai

Kagw 1369e 16.02b 17.17a 15.63

Choke Anan N 14.70d 16.949 a 15.46¢ 15.61

Mean® 14.19¢ 16.50 a 16.15b

*Means within the same row or column with different superscript and the interaction value
with different differ significantly at 95% confidence by Duncan’s Multiple Range Test (DMRT)
NS = non-significance.

Choke Anan on Kaew rootstock, the average gibberellins-like substances of shoot was 13.34

x 1073 pg/g FW.

Kaew rootstock I Choke Anan rootstock

The average gibberellins-ike substance
in terminal shocts (10 mg/g FW)

Pim Sen Mun Khiew Sawoay Nam Dok Mali

Scion cultivars

Figure 4.44 Effect of scion-rootstock combinations on changes in the average gibberellin-like substances

(x 1073 lg/g FW) of shoot during inflorescence development





