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ABSTRACT

Avocado sunblotch disease (ASBD) is an economically important disease of avocado, caused by the avocado
sunblotch viroid (ASBVd). The disease can cause large yield losses, especially in asymptomatic trees. Currently,
the most widespread infections are detected in asymptomatic trees in South African avocado orchards. Limited
information is available on the effect of the time of sampling and tissue type (i.e. hardened-off leaves, new leaf
flush, and flower buds) on ASBVd titer in field trees. These factors are important for reliable testing and could
potentially increase the sensitivity of tests when pooled tree samples are tested.

INTRODUCTION

Considering the scarcity of information on the effect
of time of sampling and tissue type (hardened-off
leaves, young leaf flush, and flower buds) on ASBVd
titer, the study was initiated to assist with optimal
detection for ASBVd in field trees. No published liter-
ature is available where RT-qPCR has been utilised to
investigate the effect of time of sampling and tissue
type on ASBVd titer. A few studies, all using older de-
tection techniques, reported that some tissue types
can differ in ASBVd titer, whereas others found no
differences. The aim of this study was to evaluate the
effect of sampling time and tissue type during vari-
ous phenological growth stages of avocado on ASBVd
titer in mature avocado trees. Determination of the
titer of ASBVd in the different phenological growth
stages of avocado (Annexure A) will add value to the
outcomes from diagnostic laboratories and deter-
mine optimum detection times throughout the year.

MATERIALS AND METHODS

Selection of field trees

Surveys to select ASBVd-infected trees were conduc-
ted in avocado blocks located at a commercial farm in

Mbombela, Mpumalanga (Long: 30.928410887745482;
Lat: -25.4292923547822). Four cultivars were sur-
veyed to select plants for the study, including ‘Fuerte’,
‘Edranol’, ‘Maluma Hass’, and ‘Hass’. A summary of the
history of the selected cultivars is found in Table 1. The
‘Fuerte’ trees were planted in 1992, ‘Edranol’ trees in
1982, ‘Maluma Hass’ from 2016 to 2020 (the trees
are different ages) and the ‘Hass’ trees in 2016/17.
Therefore, old and young orchards were selected for
the study. To identify the trees for this study, leaves
from three trees in an orchard were pooled in the initial
screening, followed by dsRNA extraction and RTqPCR
(Zwane et al., 2023). Individual positive trees were
identified with re-testing of positive pooled samples.

Sampling from different tissue types

Leaf and flower samples were collected from ‘Fuerte’,
‘Edranol’, ‘Hass’, and ‘Maluma Hass’ trees to deter-
mine detection in different tissue types. Collection
of flower material was done towards the end of the
flowering season and most of the flowers were al-
ready in the ovary growth stage. Photographic evi-
dence to depict the stage of development was taken
at the time of sampling.

Table 1: Planting history of the four selected cultivars in the study

‘Fuerte’

Planting date 1982

‘Edranol’ ‘Maluma Hass’

‘Hass’
2016/2017

2016-2020

Rootstock Duke 7

Unknown

Seedling Duke 7

6x7.5

Spacing

6x7.8

8x3 8x4

a4
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Interpretation of results

The average Ct values of selected trees were used
to determine the titer of ASBVd infection. Sampling
times and results were plotted on the phenological
growth stage chart (Fig. 4). Statistical analysis of the
data will be done on results from the completed first
seasonal cycle.

RESULTS AND DISCUSSION

Selection of field trees

In total, 213 ‘Fuerte’ trees, 246 ‘Edranol’ trees, 276
‘Maluma Hass’ trees, and 243 ‘Hass’ trees were
screened for the presence of ASBVd (results not
shown but available on request). Of these, a total
of 17 ‘Fuerte’ trees (Table 1), 21 ‘Edranol’ trees, 16
‘Hass’, and 20 ‘Maluma Hass’ trees tested positive
and were selected for further study. Statistically, a
minimum of 16 trees are required per cultivar for the
comparison. Analysis of variance will be done accord-
ing to the experimental design and Fisher’s protected
Least Significant Differences will be used to separate
means of significant source effects.

ASBVd detection in ‘Fuerte’ trees

Comparative results between different plant parts and
phenological growth stages for selected ‘Fuerte’ trees
are shown in Table 1, Annexure B. The average Ct val-
ues of tissue types collected at different stages show
consistent detection of ASBVd throughout the pheno-

logical growth stages of the avocado trees (Fig. 1).

Flowers were collected at the end of the flowering
season in October 2023 (Fig. 3A and B) and, in some
cases, higher viroid titer, indicated by lower Ct values
(lower than a Ct value of 14), were detected in the
flowers of most trees (Table 1, Annexure B). The leaf
material showed consistent levels of detection and
the lower ASBVd concentration recorded in Samples
7, 8, and 17 was verified by detection in the flowers
in October 2023.

Sample 17 had a low titer in the initial screen,
a Ct value of 27.12, and the sample tested nega-
tive for ASBVd from December 2023 to March 2024
(Fig. 2). ASBVd was detected in Sample 17 in May,
June and August 2024, and from October 2024 to
January 2025 only detected in the old leaf samples.
During July 2024 and September 2024, ASBVd was
not detected in Sample 17. Samples 7 and 8 tested
negative in the January and March 2024 samplings,
but were positive again in May to June 2024 in the
new leaf flush. They tested negative in July and Sep-
tember 2024, the same as for Sample 17. Samples
7 and 8 tested positive from October to December
2024 with higher ASBVd presence detected in Janu-
ary 2025 in Sample 7. However, no ASBVd was de-
tected in Sample 8 during that period. Samples 4 and
5 had higher Ct values (27.02 and 26.55, respective-
ly) during the fruit development stage in the Janu-
ary 2024 sampling. A year later, in January 2025,
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Figure 1: Average Ct values of ‘Fuerte’ at different stages/times of the year.
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Figure 2: Average Ct values from two trees with an initial high and low ASBVd titer.
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good detection was observed. The average Ct values
indicated detection of the viroid throughout the Sep-
tember 2023 to January 2025 period, except for the
samples discussed above (Fig. 1). Symptoms were
seen on fruit (Fig. 3C) and individual monitoring of
trees with fruit will be compared to the results. It is
possible that Samples 7, 8, and 17 are symptomatic
trees where ASBVd has an uneven distribution in the
tree and therefore show uneven ASBVd detection.

ASBVd detection in ‘Edranol’ trees

Initially, twelve ‘Edranol’ samples were selected for
monitoring, followed by the selection of nine more
trees for the purpose of collecting a statistically
sound dataset. ‘Edranol’ trees were tested at the end
of the flowering stage and the initial ovary growth
stage, indicating the beginning of fruit development
(Fig. 4). There was good correlation between the
Ct values detected in ‘Edranol’ trees in the leaf and
flower samples of October 2023 (Table 4, Annexure
C). The average Ct values of tissue types collected at

different stages show consistent detection of ASBVd
throughout the phenological growth stages of the
avocado trees (Fig. 5).

Sample 15 had a higher Ct value of 25.57 during
the fruit development stage in January 2024. ASBVd
was not detected in Sample 15 in March 2024 from
both old and young leaves when there were fruit on
the trees, and no ASBVd symptoms were observed
on the fruit in March 2024 (Fig. 4C). ASBVd was not
detected in the new leaf flush in July, October, No-
vember, and December 2024 and the older leaf flush
was a more reliable source for detection (Fig. 6).

ASBVd detection in ‘Hass' trees

‘Hass’ trees were sampled at the beginning of the
fruit set stage (Fig. 7) and detailed results are sum-
marised in Annexure D. The average Ct value of ‘Hass’
trees showed detection throughout the year (Fig. 8)
except for five trees with a low initial ASBVd titer
(Samples 4, 5, 8, 11, and 13) (Fig. 9). There could be
a seasonal effect in ASBVd detection in ‘Hass’ trees.

Figure 3: Photographic evidence of growth stage of ‘Fuerte’ trees at the time of sampling in October 2023 (A
and B) and in March 2024 (C) when fruit with symptoms were seen.

Figure 4: Photographic evidence of growth stage of ‘Edranol’ trees at the time of sampling in October 2023 (A) and
in March 2024 (C).
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Figure 5: Average Ct values of ‘Edranol’ at different stages/times of the year.
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Figure 7: Photographic evidence of growth stage of ‘Hass’ trees at the
time of sampling.

It is noteworthy that the above-mentioned samples with an uneven distribution of ASBVd within the tree.
had a low titer with the initial screening results and Confirmation of symptomatic fruit on these trees will
ASBVd was detected in Samples 5, 8, 11, and 13 be done when trees bear fruit. No detection on leaves
during the fruit development stage in January 2024. was possible after fruit development (Fig. 9).

It is likely that these trees are symptomatic trees
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Figure 8: Average Ct values of ‘Hass’ at different stages/times of the year.
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Figure 10: Average Ct values of seven low titer trees indicating the period for no detection with the green arrow and

detection in older and younger leaves indicated by black arrows.
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Comparison of ASBVd detection from seven
low titer trees from different cultivars

When detections in seven trees with an initial low titer
were compared to each other, similar times were iden-
tified when ASBVd cannot be detected (Fig. 10). This
period where there was no detection was consistent
across all seven trees, indicating that during the period
of fruit development and fruit set no detection is pos-
sible in the leaves of these trees. This is indicated by
the green arrows in Figure 10. A difference between
detection in young and old leaves was also seen. In
‘Edranol’ and ‘Fuerte’ trees, the older leaves had reli-
able ASBVd detection, but in ‘Hass’ trees, the younger
leaves had a slightly higher titer for ASBVd detection,
as indicated by the black arrows in Figure 10.

ASBVd detection in ‘Maluma Hass' trees

During the initial screening of ‘Maluma Hass’ trees,
low ASBVd titers were detected in leaf samples and
these trees were included in the study to monitor the
detection behaviour of trees infected with low levels
of ASBVd. However, when leaves were tested in Octo-
ber 2023, detection could only be verified in material
from the last stages of flowering and fruit set. Very
low viroid titers were detected in most trees, and
only in flowers. Detection in the leaves will be veri-
fied in upcoming tests to investigate possible season-
al variation of viroid titer in ‘Maluma Hass'. It will be
interesting to monitor if an increase in viroid titer can
be detected over time in the selected ‘Maluma Hass’
trees. In March 2024, all trees tested negative when
younger and older leaves were sampled. The lack of
detection can be an indication of a seasonal effect or
a very low ASBVd titer in these trees. Monitoring in

Annexure A: The phenological growth stages of avocado

‘Maluma Hass'’ trees is ongoing.

CONCLUSION AND DISCUSSION
‘Fuerte’, ‘Edranol’, ‘Maluma Hass’, and ‘Hass’ trees
were selected for this study. The ASBVd results
from September 2023 to January 2025 are included
per cultivar in this report. The average Ct values in
‘Fuerte’, ‘Edranol’, and ‘Hass’ trees showed detection
throughout the phenological growth stages of the
selected trees. However, in trees with an initial low
ASBVd titer, ASBVd is not detectable at certain stages,
especially during the period when fruit is on the tree.
In these low titer trees, the older leaves were a more
reliable source for detection in ‘Fuerte’ and ‘Edranol’
trees and in ‘Hass’, both young and older leaves gave
reliable detection. These trees are probably related to
the symptomatic trees detected in avocado orchards.
The way forward for the project includes the
screening of the trees in the current data set for a
second season and identifying younger orchards to
repeat and compare the ASBVd detection trends. At
the end, the method to plot the data on the pheno-
logical growth stages chart will be done (Annexure
A). When other cultivars are included in the study, a
conclusion can be made if detection charts per culti-
var are necessary.
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Annexure B: ‘FUERTE’ results

Table 1: Ct values of leaves and flowers collected from ‘Fuerte’ trees from September 2023
to March 2024

CODE SEPT 0OCT 2023 DEC 2023 JAN 2024 MARCH 2024
2023
FRUIT FRUIT ON | FRUIT ON
FIRST DEVELOPMENT TREES TREES
SCREEN LEAVES | FLOWERS | FRUITSET NEW oLD
LEAVES | LEAVES
Sample Tree | Ctvalue | Ctvalue Ct value Ct value Ct value Ctvalue | Ctvalue
no no
1a) R1T1 13.63 13.68 11.27 13.69 12.68 14.43 11.93
2 (5a) R1T14 14.80 12.36 12.86 12.68 11.88 14.04 11.36
3 (5b) R1T15 13.32 12.34 13.57 10.53 11.70 12.60 11.81
4 (20a) R2T1 13.67 13.74 12.87 10.22 27.02 13.95 13.72
5 (20b) R2T2 21.99 22,05 25.49 15.46 26.55 12.78 13.85
6 (31a) R2T44 14.82 1311 11.45 10.48 13.52 15.14 1417
7 (34b) R2T54 13.39 13.04 11.70 12.74 - - 29.90
8 (35¢) R2T58 1461 26.94 25.95 25.09 - - -
9 (36a) R2T59 13.28 13.08 11.98 15.05 14.68 13.72 11.52
10 (48b) R3T38 13.74 13.74 12.83 12.10 14.51 12.44 13.22
11 (50a) | R3T44 14.04 14.02 12.54 14.94 15.44 1413 13.22
12 (63b) R4T33 13.36 14.21 12.88 12.85 15.45 14.28 13.38
13 (64c) | R4T37 20.38 15.84 217.09 16.42 14.24 16.56 13.58
14 (68a) R4T4T 14.30 13.60 11.27 12.32 13.04 13.56 13.96
15 (68b) | T4T48 14.26 14.16 12.10 12.63 11.76 13.83 13.25
16 (1b) R1T2 21.21 17.93 23.61 14.93 13.42 12.83 21.1
17 (63¢c) R4T34 2712 27.43 26.28 - - - -
Average Ct values 16.36 16.95 16.22 13.87 16.42 13.8 14.0

Table 2: Ct values of leaves and flowers collected from ‘Fuerte’ trees from May 2024 to
August 2024

SEPT MAY 2024 JUNE 2024 JULY 2024 AUGUST 2024
2023
FLUSH FLUSH FLUSH

Sample Ctvalue | Ctvalue | Ctvalue | Ctvalue Ct value Ctvalue Ct value Ct value Ct value
1 {1:? 1219 12,99 12.81 12.81 9.26 11.30 1.1 12,62 11.52
2 (5a) 13.44 13.73 11.45 11.81 10.16 11.81 11.26 11.89 12.58
3 (5b) 11.76 10.32 10.75 11.00 10.60 11.80 13.43 121 13.14
4 (20a) 11.78 11.77 11.83 13.62 11.07 12,24 1210 12.52 12.79
5 (20b) 12.29 14.03 13.04 14.22 18.03 12,68 13.13 14.29 11.83
6 (31a) 1211 12,61 11.88 13.45 10.32 13.06 12.49 12.81 13.10
7 (34b) - - 29.28 28.58 27.08 - . 28.64 28.00
8 (36c) - 16.67 - 11.94 10.86 8.1 - 21.40 28.44
9 (36a) 20.85 1119 11.33 1.75 11.03 12,55 12.61 11.49 12.45
10 (48b) - . 11.30 11.58 12.78 12.10 13.15 10.50 10.77
11 (50a) 13.85 12,69 13.84 12.33 10.49 16.13 13.41 11.60 1244
12 (63b) 13.25 12.98 13.43 12.20 12.82 12,50 12,33 13.08 10.23
13 (64c) 13.78 12.45 11.31 1248 1217 13.711 14.51 12.62 14.93
14 (68a) 13.13 12.09 11.68 10.96 10.67 14.14 13.38 11.28 12.30
15 (68b) 12.30 11.41 11.25 11.54 10.58 13.48 14.48 13.29 12.98
16 (1b) - 16.16 26,95 21.36 26.61 2112 256,92 14.47 14.64
17 (63¢c) 28.54 29.32 29.38 21.37 2817 - - 28.11 26.53

Av Ct 145 14 15 14.6 143 149 13.8 15.2 15.2

Value
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Table 3: Ct values of leaves and flowers collected from ‘Fuerte’ trees from September 2024
to January 2025

SEPTEMBER 2024 | OCTOBER 2024 NOVEMBER 2024 DECEMBER 2024 JANUARY 2025

selected | o | ‘PN | ow | ow LA OLD | NEWLEAF | OLD | NEWLEAF

wees | LEAvES | ASAE | ieaves | SEAF | igaves | EAE | ieaves | RLusH | Leaves | FLusw
Sample | Givalue | Givaiue | Civaiue | Civalue | Givalie | Civalue | Givalie | Givae | Civae | Civae
Tha) 09 | s | 1188 | 1688 | 108 | 1207 7220 108 1025 1163
2 6a) B | 1566 | 1296 | 1338 | 1265 | M6z % 1330 1279 1230
3 (60) 1890 | 1445 | 1380 | 1246 | 175 | 1226 .06 118 1148 12561
7 209) @19 | 1534 | 1275 | fais | 28 | 1280 1212 182 13.09 1178
5 (200) %09 | 1508 | 1306 | 1418 | 1628 | 182 1631 1239 %67 115
YET] T8 | 1592 | 1a04 | 1408 | 1224 | 1194 1268 1248 1366 1367
7 (34b) : : 2 : %A | 78 7% 775 26,69 2682
8 (3¢) W21 | 1763 | 206 | 2oz | 240 | 227 219 24.86 : =
3 (363) WAz | 1556 | 1081 | 1813 | 1039 966 0.2 1084 1160 1161
@) | 1421 | 1832 | 1200 | 1381 | 20 | 1306 e 1368 1138 13.01
T (80a) | 1645 | 1543 | 1280 | 1238 | 1077 | 1245 162 1275 162 10.11
1263) | 1275 | 1380 | 1f2e2 | 1353 | 994 1166 1247 1190 1247 1183
18 (6d) | 1494 | 1284 | 1241 | 1660 | 1326 | 1219 1213 1259 1182 16.38
Taeea) | 1241 | 1280 | 1281 | dzor | d0&7 | 622 el 1242 1326 1188
6 (60) | 1232 | 1489 | 1286 | f2a1 | 026 | 1.5 i 1723 47 1236
16 (1) 26 | 1430 | 1aas | 1as6 | 126 | 1396 138 e 1082 1088
17639 E = %10 E %0 E %42 - 2763 2873

e | e | o7 145 145 143 148 139 137 144

Annexure C: ‘EDRANOL’ Results

Table 4: Ct values of leaves and flowers collected from ‘Edranol’ trees from September 2023
to March 2024

O(S:ITE;:"ZS 0CT 2023 DEC 2023 JAN 2024 MARCH 2024

CODE FRUITON | FRUIT ON
scReew | LEAVES | FLOWERs | FRUTSET | pepiocte | R | T

LEAVES | LEAVES

Sample | Tree | Ctvalue | Ctvalue Ctvalue Ctvalue Ctvalue Ctvalue | Ctvalue
1 {ri::} R?‘?Z? 17.99 13.26 10.77 1.27 11.51 13.45 13.05
2(9a) R2T38 | 14413 NA N/A 12.14 13.18 12.54 1243
3 (13¢) | R3T33 | 1411 NA N/A 13.06 13.28 12.90 12.62
4 (30c) | R4T12 | 16.97 14.89 13.22 14.42 1242 11.47 11.95
§(20a) | R4T35 14.34 NA N/A 16.04 13.68 11.26 10.89
6(20b) | R4T36 14.64 N/A N/A 13.36 14.05 11.56 11.52
7(20c) | R4T37 | 13.08 NA N/A 13.06 12.81 1219 10.65
8 (21a) | R4T38 | 1273 NA N/A 14.45 121 10.89 10.76
9 (39a) | RST11 17.33 14.31 14.01 11.62 12.65 11.52 11.29
10 (44b) | R5T28 15.11 15.48 15.22 11.94 12.55 10.68 10.69
11(26b) | R5T36 14.93 NA N/A 15.29 13.55 12.60 10.1
12 (26c) | R5T37 12.62 NA N/A 13.30 12.22 11.91 11.99
13 (52a) | R6T25 15.04 14.50 1313 19.19 11.14 11.53 10.88
14 (54a) | RTTE 15.97 14.90 13.68 11.89 13.33 1216 12.30

15 (54b) | R7TT8 18.73 14.24 13.07 13.48 25.57 - -

16 (58b) | R7TT27 15.33 13.87 13.68 12.91 11.70 11.28 11.50
17 (40c) | RTT43 14.23 NA N/A 14.73 12.98 12.37 11.84
18 (64c) | R8T24 13.92 13.41 13.73 13.48 11.65 11.01 11.37
19 (65a) | R8T25 14.46 13.37 13.49 12.26 12.20 12.62 11.00
20(74b) | ROT25 15.70 13.12 12.38 12.56 12.23 11.49 10.93
21(75a) | R9T26 16.31 23.49 21.61 2299 14.60 22.64 13.33
Average Ct values 14.98 149 1399 13.93 13.33 1240 11.58
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Table 5: Ct values of leaves and flowers collected from ‘Edranol’ trees from May 2024 to
August 2024

SEPT MAY 2024 JUNE 2024 JULY 2024 AUGUST 2024
2023
selected | o | BN | oo | MR FROWERS | oo N OLD | NEWLEAF
trees LEAVES FLUSH LEAVES FLUSH LEAVES FLUSH LEAVES FLUSH
Sample Ctvalue | Ctvalue | Ctvalue | Ctvalue Ct value Ctvalue | Ctvalue Ct value Ct value
1 [71? 11.63 1233 1233 1217 10.95 1415 12.55 12.56 13.78
2(9a) 11.69 12.88 12.34 13.06 11.22 13.11 14.48 11.46 12.87
3 (13¢) 12.22 12.67 12.M 13.37 10.76 12.24 12.85 11.08 12.39
4 (30¢c) 11.33 12.99 11.63 12.25 11.46 13.48 13.67 24.57 27m
5(20a) 11.98 11.34 12.54 11.98 12.61 1297 27.90 26.54
6(20b) 13.16 13.48 13142 14.27 10.25 13.62 15.75 11.98 1.3
7 (20c) 13.12 13.15 1.29 11.69 13.39 1411 14.90 11.47 10.35
8 (21a) 11.80 12.66 13.40 12.18 11.22 13.61 15.31 13.10 11.37
9 (393) 11.15 11.67 13.87 14.05 14.12 13.63 14.52 13.37 10.49
10 (44b) 11.33 12.35 1318 13.34 12.03 1227 14.36 12.24 13.07
11(26b) 13.99 13.22 12.28 13.11 10.96 13.65 13.34 12.06 12.06
12 (26¢) 11.67 15.99 13.04 12.80 11.94 13.11 1215 12.23 11.50
13 (52a) 14.16 11.69 1244 13.15 10.74 13.27 12.35 10.30 13.19
14 (54a) 14.40 15.16 12.59 14.15 11.01 13.48 13.02 12.90 11.25
15 (54b) 25.33 2714 16.19 27.38 28.25 21.87 - 24.55 2292
16 (58b) 12.38 147 11.88 121 10.52 11.42 12.03 11.47 11.67
17 (40c) 13.86 1.79 1229 13.48 - 13.84 13.53 11.38 10.59
18 (6dc) 11.81 11.38 10.77 12.19 12.85 13.29 13.657 12.22 12.06
19 (65a) 11.74 1243 11.58 12.12 11.92 13.60 15.28 11.45 13.4
20 (74b) 12.41 121 11.92 11.42 11.63 13.36 11.64 11.40 11.14
21(75a) 14.12 19.87 14.35 15.42 13.33 15.79 13.10 12.08 14.85
Av Ct 134 13.7 126 13.6 125 14.07 128 13.9 13.9
value

Table 6: Ct values of leaves and flowers collected from ‘Edranol’ trees from September 2024
to January 2025

SEPTEMBER 2024 | OCTOBER2024 | NOVEMBER 2024 |  DECEMBER 2024 JANUARY 2026

soocted | oo | MW | o | NEW | op | NEW [ ogp | NEW OLD | NEWLEAF

trees | LEAVES | i | LEAVES | o | LEAVES | o | LEAVES | e | LEAVES |  FLUSH
Sample | Ctvalue Ct Ctvalue | Ctvalue | Ctvalue | Ctvalue | Ctvalue | Ctvalue Ctvalue Ctvalue

no value

i 274 | 1296 | 1162 | 1225 | 980 | 1063 2% 1580 7306 548
769 077 | 1249 | 4 | 146 | 1062 | 114l 153 1582 T35 7]
33 | 1288 | 133 | 1283 | 1340 | 002 | 1208 T 1407 1256 284
T@0c | 1410 | 1441 | 1066 | 1218 | 1082 | 1387 1280 s 292 73
5(209) 1295 | 1208 | 1232 | 1075 | 974 | 1247 i 153 1412 1298
6(200) 1265 | 1264 | 1238 | 1331 | 1079 | 102 1668 18 1422 Y]
7 (20c) 13.35 13.59 11.54 14.25 1147 14.94 12,57 1817 14.19 13.96
S @ia | 12i4 | 125 | 1272 | 14® | & | a0 14,56 1418 548 824
S @ | 12As | & | W3 | 5 | 8 | 1% 2% 4% : :
T0[db) | 1247 | 139 | 1384 | 1240 | 108 | 072 s 68 1404 1667
Ti{sb) | 1448 | 1238 | 1126 | 1280 | 1066 | 181 8 %5 152 40
12(80) | 1234 | 17 | 1221 | 18 | a1 | Bz 10 1621 1126 1346
1a(6za) | 1281 | 1271 | 986 | 1081 | 1284 | 1220 118 1245 1659 121
T4(64a) | 1408 | 1827 | 128 | 1% | 1075 | 1098 122 1699 1264 7548
15(64b) | 2658 | 2806 | 2519 : 2475 : ik : 1554 7706
@80 | 1006 | 1047 | 1184 | 1167 | 1030 | 1313 1234 1630 B2 5
TT@g | 1087 | g0 | 88 | 123 | i1 | 124 540 1652 Y TED
18(6de) | M9 | M8 | AT | 121 | 1088 | 108 1440 T4 7836 172
19(65a) | 1208 | 1211 | 1131 | 1295 | 1245 | a1 TR 14 TRT 03
20(4b) | 1038 | 1205 | 1139 | 1141 | 1138 | 81 18 1366 18 7842
21 (75a) 21.38 14.43 16.15 16.37 942 10.45 16.14 16.71 12.16 135

MO | ma | 14 | 126 125 115 120 144 148 134 144
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Annexure D: 'HASS' Results

Table 7: Ct values of leaves and flowers collected from ‘Hass’ trees
from September 2023 to March 2024

ocT DEC 2023 JAN 2024 MARCH 2024
2023
CODE FRUITON | FRUIT ON
FIRST FRUIT TREES TREES
screen | FRUTSET | pever opmenT | NEW oLD
LEAVES LEAVES
Sample | Tree Ctvalue | Ctvalue Ct value Ct value Ctvalue
no no
1(6b) | R3T2 12.78 8.66 10.01 11.55 10.41
2 (6c) | R3T3 26.52 23.33 10.96 - 26.71
3 (8a) | R3T7 10.53 13.271 - 11.06 11.87
4 (11a) | R4T1 26.29 - . - .
5 (11b) | R4T2 25.29 - 28.78 - -
6 (11c) | R4T3 10.94 11.72 10.54 11.98 12.26
7 (14b) | R4TH 12,62 10.18 10.76 12.96 11.07
8 (14c) | R4T12 25.96 11.19 27.89 - -
9 (30a) | R6T19 13.79 11.99 1437 13.07 12.93
10 (34a) | R7TT4 12.59 10.38 12.04 12.09 12.48
11 (34b) | R7TS 25,93 25.70 26.61 - -
12 (40a) | RTT22 17.81 Very 10.93 14.06 13.25
positive
13 (57a) | T9T10 26.55 19.71 27.81 - -
14 (67b) | ROT11 1413 21.79 14.82 13.66 14.65
15(60c) | ROT21 18.56 24.97 22.09 22,70 15.02
16 (78¢) | R10T33 | 1218 791 10.76 13.68 11.83
Average Ctvalues | 18.27 15.44 17.02 13.68 13.95

Table 8: Ct values of leaves and flowers collected from ‘Hass’ trees from May 2024 to August
2024

SEPT 2023 MAY 2024 JUNE 2024 JULY 2024 AUGUST 2024
FLOWERS
N A AR N
FLUSH FLUSH FLUSH FLUSH
Sampleno | Ctvalue Ct Ct value Ct Ct value Ct Ctvalue | Ctvalue Ct
value value value value
1 (6b) 9.92 9.85 9.60 10.88 | 14.01 10.41 8.35 12.60 11.31
2 (6c) 2702 | 2552 - 2998 | 2859 | 27.95 29.18 2547 | 28.38
3 (8a) 9.83 10.48 10.78 | 11.04 | 1132 9.91 12.29 12.86 12.29
4 (11a) 26.11 25.61 2704 | 2744 | 2791 2495 2.72 27.81 26.05
5 (11b) 2716 | 2769 | 2612 | 29.38 | 2492 | 27.25 26.87 2626 | 26.12
6 (11¢) 8.89 9.56 11.78 | 1069 | 10.25 8.86 10.36 15.16 13.17
7 (14b) 9.85 10.87 11.56 | 11.83 9.40 12.38 11.24 15.02 13.24
8 (14¢) 13.87 10.81 13.31 2813 | 1154 | 28.62 23.04 2663 | 28.06
9 (30a) 1016 | 10.60 1156 | 1134 | 111 11.42 10.64 12.06 13.44
10 (343) 9.44 10.15 1133 | 1.2 1074 | 11.44 9.23 1213 12.28
11 (34b) 2485 | 2642 | 2598 - 26.84 | 2457 29.26 2416 | 29.05
12 (403) 8.98 9.89 11.65 | 11.06 | 1142 9.95 11.16 11.24 11.61
13 (57a) 2592 | 27.02 | 2841 - 2391 26.06 2691 2949 -
14 (57b) 20.01 11.99 14.M 2118 | 11.61 12.41 12.86 25.81 20.35
15 (60c) 19.38 | 2583 1516 | 1462 | 2449 | 2489 2.1 27.93 -
16 (78¢c) 9.18 10.54 1M1.11 1.74 | 11.38 9.88 11.33 13.26 12.34
Av Ctvalue 16.2 16.4 1694 | 17.18 16.9 176 174 19.8 18.4
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Table 9: Ct values of leaves and flowers collected from ‘Hass’ trees from September 2024 to January 2025

SEPTEMBER 2024 OCTOBER 2024 NOVEMBER 2024 DECEMBER 2024 JANUARY 2025

Selected | OLD EEA“I: OLD Egﬂ oLD EE:: OoLD EE;: OLD EEE:\\I“
trees | LEAVES FLUSH LEAVES FLUSH LEAVES FLUSH LEAVES FLUSH LEAVES FLUSH
Sample | Ctvalue Ct Ctvalue | Ctvalue | Ctvalue | Ctvalue | Ctvalue Ctvalue Ctvalue Ctvalue
no value
1 (6b) 10.38 11.28 10.90 13.50 13.23 15.14 10.85 11.25 10.42 1.7
2 (6c) 24,07 13.08 29,39 26.61 2418 25,75 26,76 26.82 29.14 -
3 (8a) 9.16 10.29 10.81 11.74 10.00 1213 10.87 11.37 1241 12,74
4 (11a) 28.09 2847 28.36 - 25.56 26.77 29.89 - 26.06 25.02
5 (11b) 25.98 - 26.64 27.04 25.38 28.89 11.76 12.86 27.61 -
6 (11c) 9.04 9.12 11.09 11.68 9.26 10.12 25.60 26.16 11.03 11.5
7 (14b) 8.86 10.60 10.21 10.50 10.07 9.51 10.17 12,34 10.8 11.65
8 (14c) 21.02 . 12.08 15.37 15.51 13.55 16.94 . 27.54 29.26
9 (30a) 10.91 12.06 10.20 11.34 9.27 10.19 10.10 11.46 125 13.32
10 (34a) 9.68 10.46 9.66 11.63 9.38 9.68 9.63 11.02 10.75 10.64
11 (34b) 2439 26.60 21,73 26.00 26.66 26.36 26.67 24.16 26.61 2714
12 (40a) 9.92 10.56 9.88 10.93 10.66 11.10 9.87 10.74 10.42 11.84
13 (67a) 26.62 27.98 26.97 28.48 25.43 26.89 26.03 24.64 27.66 14.43
14 (567b) 2219 13.24 1313 11.20 9.91 10.73 11.42 1227 10.64 14.23
15 (60c) 23.20 2742 2311 21.38 21.20 11.50 1213 13.60 21.64 11.49
16 (78¢) 11.33 10.20 9.79 10.97 9.88 11.32 10.50 10.71 11.61 11.29
ﬁ:"f: 17.6 15.80 16.4 16.5 16.0 16.2 16.1 1.7 17.9 16.4 55

d'rlaan Badenhorst ~682‘§§

Dr Hennie Swart> (082 59 1892
Yolande C\Iaassen 082 9P¢ 858
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4 . Optimale Avokado’s bemesting programme gee goeie resultate
. Avokados’s 30 ton per hektaar

Fertilizer Association of Southern Africa . Kontak die volgende persone vir gespesialiseerde bemesting-programme




