ABSTRACT

KANZLER, ARNULF. Genotype x Environment Interaction in Pinus patula and its
Implications in South Africa. (Under the direction of Gary R. Hodge).

The Genotype x environment interaction was examined using 81 provenance and / or
progeny tests of Pinus patula over 54 sites in Southern Africa (South Africa and
Swaziland). Type B genetic correlation estimates were calculated for all possible
pairs of tests amongst these trials. The mean Type B genetic correlation for all tests
across all sites was 0.69. The difference between the imported Mexican provenance
material and a range of South African genetically improved populations was minimal
with estimates of 0.68 and 0.70, respectively. Standardization of the data had a small
but significant effect on the estimates of genotype x environment interaction with
increasing significance as growth differences amongst tests increased. The
proportion of interactive genotypes was examined using the joint regression method,
and varied markedly between populations. Amongst the imported Mexican material,
the most interactive populations were found to be those originating from the northern
part of the distribution of P. patula in Mexico. The proportion of interactive genotypes
varied from 9 — 40% amongst the Mexican material and 10 — 16% for the South
African families. Interacting environments were not restricted to a small number of
sites and moderate levels of genotype x environment interaction were found across
most sites. A range of climatic factors was examined in an attempt to define regions

of predictable, minimal genotype x environment interaction. Some variables related to



the spring rainfall and winter potential evaporation were identified and utilized in
provisional models that were able to differentiate a difference in Type B genetic
correlation estimates of 0.11. Small predicted genetic gains of between 0.5 — 1.5 %
were estimated when utilizing the benefits of regionalization as proposed in these

models. The breeding strategy and testing procedures are discussed in the context of

P. patula within the region.
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as well as the regression coefficient (b1), as calculated in the previuos section, for the
CAMCORE 06 series*. Provenances included are (1) = Potrero de Monroy, (8) =
Conrado Castillo, (10) = Tlacotla, (11) = Pinal de Amoles, (13) = Llano de las Carmonas
and (SA) = South African genetic checks or controls.

Pearson correlation coefficients for all 4 tests for all common treatments in CAMCORE 06
series.

The ranking of all common provenances for each individual test and the mean for all 4
tests as well as the regression coefficient (b1), as calculated in the previuos section, for
the CAMCORE 06 series*. Provenances included are (1) = Potrero de Monroy, (8) =
Conrado Castillo, (10) = Tlacotla, (11) = Pinal de Amoles, (13) = Llano de las Carmonas
and (SA) = South African genetic checks or controls.
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The ranking of all common treatments for each individual test and the mean for all 4 tests
as well as the regression coefficient (b1), as calculated in the previuos section, for the
CAMCORE 07 series*. Provenances included are (8) = Conrado Castillo, (11) = Pinal de

Amoles, (13) = Llano de las Carmonas and (SA) = South African genetic checks or
controls.

Pearson correlation coefficients for all 4 tests for all common treatments in CAMCORE 07
series.

The ranking of all common treatments for each individual test and the mean for all 4 tests
as well as the regression coefficient (b1), as calculated in the previuos section, for the
CAMCORE 06 series*. Provenances included are (8) = Conrado Castillo, (11) = Pinal de
Amoles, (13) = Llano de las Carmonas and (SA) = South African genetic checks or
controls.

The ranking of all common treatments for each individual test and the mean for all 5 tests
as well as the regression coefficient (b1), as calculated in the previuos section, for the
ICFR series.

Pearson correlation coefficients for all 5 tests for all common treatments in ICFR series.

The ranking of all common treatments for each individual test and the mean for all 4 tests
as well as the regression coefficient (b1), as calculated in the previuos section, for the
Sappi series 1*.

Pearson correlation coefficients for all 4 tests for all common treatments in Sappi series
s1.

The ranking of all common treatments for each individual test and the mean for all 4 tests
as well as the regression coefficient (b1), as calculated in the previuos section, for the
Sappi series 2*.

Pearson correlation coefficients for all 4 tests for all common treatments in Sappi series
S2.

Trial, site & climate details for CAMCORE series 01, 02, 05, 06, 07 planted across 4 sites
in South Africa. These tests were planted together under similar conditions in the same
season.

Aggregate family — provenance Type B genetic correlation estimates for volume (using
standardized data), for 6 pairs of sites where CAMCORE trial series 01, 02, 05, 06 and
07 were planted together under similar conditions in the same season.

Chapter 6

6.2.1

6.3.1

6.3.2

A summary of the environmental variables identified in site factor studies carried out with
Pinus patula.

Site index, and numbers of trees used to calculate site index (TNr.) for unimproved
seedlots (SI-U), mixed 13 generation clonal seed orchard seedlots (SI-1), mixed 2"
generation clonal seed orchard seedlots (SI-2) and the average site index of all three per
test (SI-Av). Included is a classification of site quality class (SQ) and the ranking of each
test based on site index (Rk).

Selected environmental variables** used as independent variates for the site factor study.
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6.3.3 Correlations for the relationships between environmental variables and Site Index.

6.3.4 A sample of some of the multiple linear regression combinations of environmental
variables tested to look for the combinations that would best explain the differences in
Site Index of the 59 test sites.

6.4.1 Details of ages and numbers of paired sites, tests and sites utilized in the studies with
Type B genetic correlations estimates.

6.4.2 Correlations for the relationships between the absolute differences between
environmental variables and Type B genetic correlations.

6.4.3 Selected environmental variables utilized to test the similarity of pairs of sites. Each
‘environmental parameter’ was categorized into three classes as defined below.

6.4.4 Details of the variables and definition of class boundaries utilized for the construction of
the three 2-variable models.

6.4.5 The number of pairs, Type B genetic correlation means, minima, maxima and empirical
standard errors in each class for 4 selected environmental variables tested using the
ANOVA approach and showing significant differences between classes.

6.4.6 The number of pairs, Type B genetic correlation means, minima, maxima and empirical
standard errors in each class for two selected 2-variable models tested using the
ANOVA approach and showing significant differences between classes.

6.5.1 Correlations between environmental variables that have been identified as having some
potential for predicting GxE.

6.5.2 The nature of the derivations for the variables identified as having some potential to
predict GxE.

6.5.3 An example of rainfall and temperature distribution over 12 months for two of the P.
patula sites along with a summary of the phenological stages* occurring in the species in
South Africa.

Chapter 7

7.2.1 A summary of the tests available in determining GxE in Southern Africa, including details
of the number of tests and sites, as well as a brief description of origin.

7.2.2 Mean Type B genetic and provenance correlations for the major trial series analyzed in
this study.

7.5.1 Theoretical gains possible under infinite testing for scenarios where the selection
intensity is increased and the GxE is better defined.

7.5.2 Numbers of half-sib tests per family and expected gain for three selection scenarios.

Gain1 — one region but using information such as the Type B genetic correlation from two
regions to calculate an overall gain; Gain2 — two separate regions with separate breeding
values calculated for each region.
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Fitted regression coefficients plotted against overall treatment means in volume per tree
at 5 years for Sappi S1 series. Treatments marked with a circle refer to those selected in
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07 were planted together under similar conditions in the same season.
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Chapter 6

6.4.1 Map of the P. patula areas in Southern African (South Africa and Swaziland) with an
indication of the regionalisation as defined by October median monthly precipitation.
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Appendix 1: Summary information for CAMCORE P. patula tests in South Africa, included

in Analyses

Test code Region Location Lat. Long. Alt. MAP MAT Age Provenances represented —
(m) (mm) (°C) (yrs) prov. codes in appendix 2

20-18-01J N.E.Cape = Commonage 31°02'S 28"19°E 1480 757 147 8 1,2,3,CON

20-18-02E Commonage 31°02'S 28°19°E 1480 757 147 8 1,4,5,6,7, CON

20-18-05K Commonage 31°02'S 28°19°E 1480 757 147 8 1, 8,10, 11, 12, 13, CON

20-18-06D Commonage 31°02'S 28°19°E 1480 757 147 8 1, 8,10, 11, 12, 13,CON

20-18-07A Commonage 31°02'S 28°19°E 1480 757 147 8 1,8,9, 10, 11,12, 13, CON

20-07-01L  Kwa-ZuluNtl Maxwell 30°02'S 29°56'E 1350 817 16 8 1,2,3,CON

20-07-02D Maxwell 30°02'S 29°56'E 1350 817 16 8 1,4,5,6,7, CON

20-07-05L Maxwell 30°%2'S 29°56E 1350 817 16 8  1,8,10, 11,12, 13, CON

20-07-06E Maxwell 30°02'S 29°56'E 1350 817 16 8 1, 8,10, 11, 12, 13,CON

20-07-07D Maxwell 30°02'S 29°56'E 1350 817 16 8 1,8,9,10, 11, 12, 13,CON

PV34C1 Goodhope 29°55'S 29°42'E 8 1,2,3, CON

PV34C2 Goodhope 29°55'S 29°42'E 8 8,10, 11, 12, 13, CON

20-07-04C Mpumalanga Helvetia E7  25°32'S 30°22’E 1700 770 147 3 1,2,3,CON

20-07-09B Helvetia E7  25°32'S 30°22’E 1700 770 147 3 15, 16, 17, 18, CON

20-07-10B Helvetia E7  25°32'S 30°22’E 1700 770 147 3 1,19, 20, CON

20-07-08C Helvetia A39 25°34'S 30°22°E 7 1,15, 16, 17, 18, 19, CON

20-07-15E Hlelo 26°57'S 30°41'E 3 22,23, CON

20-10-01A Tweefontein  25°03'S 30°46°E 1150 1274 8 1,2,3,CON

20-10-02A Tweefontein  25°03'S 30°46°E 1150 1274 8 1,4,5,6,7, CON

20-10-03A1 Tweefontein  25°03'S 30°%46'E 1150 1274 8 1,4,5,6,7, CON

20-10-04A1 Tweefontein  25°03'S 30°46°E 1150 1274 8 1,2,3,CON

20-10-05E1 Tweefontein  25°03'S 30°46°E 1150 1274 8 1, 8,10, 11, 12, 13, CON

20-10-06B1 Tweefontein  25°03'S 30°%46'E 1150 1274 8 1, 8,10, 11,12, 13,CON

20-10-07B1 Tweefontein  25°03'S 30°46°E 1150 1274 8 1, 8,9, 10, 11 12, 13, 14, CON

20-10-08A Tweefontein  25°03'S 30°46°E 1150 1274 5 1,15, 16, 17, 18, 19, CON

20-10-10C Tweefontein  25°03'S 30°46'E 1150 1274 8  1,19,20,CON

20-10-15I Tweefontein  25°03'S 30°45'E 3 22,23, CON

PV34B1 Magsleigh 25°12'S 30°46'E 8 1,2,3,4,5,6, CON

PV34B2 Magsleigh 25°12'S 30°46'E 8 8, 11,12, 13, CON

20-10-01B Jessievale 26°14’S 30°31°E 1730 921 14 8 1,2,3,CON

20-10-02B Jessievale 26°14’S 30°31°E 1730 921 14 8 1,4,5,6,7, CON

20-10-03A2 Jessievale 26°14'S 30°31°E 1730 921 14 8 1,4,5,6,7, CON

20-10-04A2 Jessievale 26°14’S 30°31°E 1730 921 14 8 1,2,3,CON

20-10-05E2 Jessievale 26°14’S 30°31°E 1730 921 14 8 1, 8,10, 11, 12, 13, CON

20-10-06B2 Jessievale 26°14'S 30°31°E 1730 921 14 8 1, 8,10, 11,12, 13,CON

20-10-07B2 Jessievale 26°14’S 30°31°E 1730 921 14 8 8,9,10,11, 12, 13, 14, CON

20-10-05F Mariti 24°55'S 30°57°E 980 1316 5 1, 8,10, 11, 12, 13, CON

20-18-01H Jessievale 26°12'S 30°29'E 1691 931 14 5 1,2,3,CON

20-18-08B Jessievale 26°12'S 30°29'E 1691 931 14 5 1, 15, 16, 17, 18, 19, CON

20-18-09A Jessievale 26°12'S 30°29'E 1691 931 14 5 15, 16, 17, 18, CON

R203 Swaziland  Usutu S1 26°22'S 30°55'E 3 22, CON

*CON represents other controls.
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Appendix 2: Details of provenances collected by CAMCORE represented with associated
provenance codes.

Provenance Prov State Lat Long Alt. MAP Test representation
Code (m) (mm)

Carrizal de 14 Guerrero  17°35'N 99°51°'W 1980-2440 1209 20-10-07B1, 20-10-07B2

Bravo

Cumbre 18  Higdalgo  20°19'N 98°21'W 2380-2480 1860 20-10-08A, 20-10-08B, 20-07-09B, 20-18-09A

Muridores

La Cruz 17 Higdalgo  20°17'N 98°18'W 2300-2450 1869 20-10-08A, 20-10-08B, 20-07-09B, 20-18-09A

La Encarnacion 16 Higdalgo  20°45'N 99°13'W 2400-2650 1200 20-10-08A, 20-10-08B, 20-07-09B, 20-18-09A

Zacualtipan 12 Higdalgo  20°39'N 98°40'W 1980-2200 2047 20-07-05L, 20-10-05E1, 20-10-05E2, 20-10-05F,
20-18-05K, 20-07-06E, 20-10-06B1, 20-10-06B2,
20-18-06D, 20-07-07D, 20-10-07B1, 20-10-
07B2, 20-18-07A

Cuajimoloyas 9 Oaxaca 17°11°'N 96°26'W 2450-2770 1135 20-07-07D, 20-10-07B1, 20-10-07B2, 20-18-07A

El Manzanal 4 Oaxaca 16°06’'N 96°33'W 2350-2660 1348 20-07-02D, 20-10-02A, 20-10-02B, 20-18-02E,
20-10-03A1,
20-10-03A2

El Tlacuache 5 Oaxaca 16°44'N 97°09'W  2300-2620 2000 20-07-02D, 20-10-02A, 20-10-02B, 20-18-02E,
20-10-03A1,
20-10-03A2

Ixtlan 6 Oaxaca 17°24'N 96°27'W  2600-2870 1750 20-07-02D, 20-10-02A, 20-10-02B, 20-18-02E,
20-10-03A1,
20-10-03A2

Santa Maria 7 Oaxaca 17°49'N 96°48'W 2270-2720 1100 20-07-02D, 20-10-02A, 20-10-02B, 20-18-02E,

Papalo 20-10-03A1,
20-10-03A2

Pinal de 11 Queretaro  21°07'N 99°41'W 2380-2550 1350 20-07-05L, 20-10-05E1, 20-10-05E2, 20-10-05F,

Amoles 20-18-05K, 20-07-06E, 20-10-06B1, 20-10-06B2,
20-18-06D, 20-07-07D, 20-10-07B1, 20-10-
07B2, 20-18-07A

Llano Las 13 Puebla 19%48'N 97°54'W 2530-2880 1097 20-07-05L, 20-10-05E1, 20-10-05E2, 20-10-05F,

Carmonas 20-18-05K, 20-07-06E, 20-10-06B1, 20-10-06B2,
20-18-06D, 20-07-07D, 20-10-07B1, 20-10-
07B2, 20-18-07A

Conrado 8 Tamaulipas 23°56’'N 99°28'W 1500-2060 1012 20-07-05L, 20-10-05E1, 20-10-05E2, 20-10-05F,

Castillo 20-18-05K, 20-07-06E, 20-10-06B1, 20-10-06B2,
20-18-06D, 20-07-07D, 20-10-07B1, 20-10-
07B2, 20-18-07A

El Cielo 15 Tamaulipas 23°04'N 99°14'W 1600-1730 1200 20-10-08A, 20-10-08B, 20-07-09B,
20-18-09A

Tlacotla 10  Tlaxcala 19°%40'N 98°05'W 2750-2915 1097 20-07-05L, 20-10-05E1, 20-10-05E2, 20-10-05F,
20-18-05K, 20-07-06E, 20-10-06B1, 20-10-06B2,
20-18-06D, 20-07-07D, 20-10-07B1, 20-10-
07B2, 20-18-07A

Corralitla 3 Veracruz ~ 18°38'N 97°06'W 2000-2230 1500 20-07-01L, 20-10-01A, 20-10-01B, 20-18-01H,
20-18-01J,
20-10-03A1, 20-10-03A2, 20-07-04C, 20-10-
04A1, 20-10-04A2

CruzBlanca 19  Veracruz  19°39'N 97°09°'W 2500 1347 20-10-08A, 20-10-08B

Ingenio del 2 Veracruz ~ 19°31'N 97°06'W 2770-2870 1346 20-07-01L, 20-10-01A, 20-10-01B, 20-18-01H,

Rosario 20-18-01J,
20-07-04C, 20-10-04A1, 20-10-04A2

Potrero de 1 Veracruz ~ 20°24'N 98°25'W 2320-2480 1350 Included in most — see appendix 1

Monroy

Sierra 22 Veracruz  20°29'N 98°28'W 1840- 1405 20-07-15E, 20-10-15L, R203

Huayococotla 2860

Acaxochitlan 23 20-07-15E, 20-10-15L

Calcahualco 20 Veracruz  19°07’'N 97°06'W 2350-2400 2020 20-0710B, 20-10-10C

*Details from [Dvorak, 2000 #593]
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Appendix 3: Details of treatments entered in all 10 tests of the CAMCORE 01 & 04 series —
(1) = Potrero de Monroy, (2) = Ingenio del Rosario, (3) = Corralitla and (SA) = South African
genetic checks or controls.

Test
Prov Fam 20-10- 34B1 20-10- 20-18- 34C1 20-07- 20-18- 20-10- 20-07- 20-10- Nr. of Trials
01A 01B 01H 01L 01J 04A1 04C 04A2
1 1 1 1 1 1 4
1 2 1 1 1 1 1 1 6
1 3 1 1 1 1 4
1 4 1 1 1 3
1 5 1 1 1 1 1 1 1 1 8
1 6 1 1 1 1 1 1 1 7
1 7 1 1 1 1 1 1 1 7
1 8 1 1 1 1 1 5
1 9 1 1 1 1 1 1 1 7
1 10 1 1 1 1 1 1 1 1 8
1 1 1 1 1 1 1 1 1 1 8
1 12 1 1 1 1 1 1 1 7
1 13 1 1 1 3
1 14 1 1 1 1 1 1 6
1 15 1 1
1 16 1 1 1 1 1 1 6
1 17 1 1 2
1 18 1 1 1 1 4
1 19 1 1 1 3
1 20 1 1
1 21 1 1 1 1 1 1 1 7
1 22 1 1 1 1 1 5
1 23 1 1 1 1 4
1 24 1 1 1 3
1 25 1 1 1 1 1 1 1 7
1 26 1 1 1 1 1 1 6
1 27 1 1 1 1 1 1 1 7
1 28 1 1 2
1 29 1 1 1 1 1 5
1 30 1 1 1 1 4
1 31 1 1 1 1 4
2 32 1 1 1 3
2 33 1 1 1 3
2 34 1 1 1 1 4
2 35 1 1 1 1 1 1 6
2 36 1 1 1 1 1 5
2 37 1 1 1 1 4
2 38 1 1 1 1 1 1 1 7
2 39 1 1 1 3
2 40 1 1 1 3
2 41 1 1 1 1 1 1 1 7
2 42 1 1 1 1 4
2 43 1 1 1 1 4
2 44 1 1 1 1 1 1 1 1 8
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996
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SA
SA
SA
SA

10

*996 = unimproved SA landrace; 997 = 1% gen. Clonal Seed Orchard mix; 998 = 1% gen. Seedling Seed Orchard mix; 999
2" gen. Clonal Seed Orchard mix.
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Appendix 4: Details of treatments entered in all 7 tests of the CAMCORE 02 & 03 series —
(1) = Potrero de Monroy, (4) = El Manzanal, (5) = El Tlacuache, (6) = Ixtlan, (7) = Santa Maria
Papalo and (SA) = South African genetic checks or controls.

Test

Prov Fam  20-10- 20-10- 20-07- 20-18- 20-10- 20-10- PV34B1 Nr. of
02A 02B 02D 02E 03A1 03A2 Trials

1 1

N OO g W N -
N
-
-
-
-
-

©
-

1" 1 1 1 1 1 1
12
14
16
18
21
23
25
26
27
29
30
31

7 1 1
78 1 1 1 1
79 1 1
80 1 1 1 1

a4 A aAla A A A A A A A A A A

83 1 1 1 1 1
84 1 1 1
85
86
87
88
89 1 1

90 1 1 1 1

91 1 1 1
93 1 1 1
94 1

95 1 1 1 1 1
96 1 1

97 1

98 1
99

100 1
102 1

- A a A
- A a A

=]
-
- A A A
- A A A
-
-
O N O =2 N OO =2 W W AN PO AaAaN-P WO W2 2 A A a4 A aaaaaa0oo0="2 2 20 2 -

A A DDA DDA DEDPDDEDDEDDEDDEDDEDDREDEDREDRARARQAQRAAR AR AR AR AR A AR A

- A A
- A A
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>
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*996 = unimproved SA landrace; 997 = 1% gen. Clonal Seed Orchard mix; 998 = 1 gen. Seedling Seed Orchard mix; 999

= 2" gen. Clonal Seed Orchard mix.
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Appendix 5: Details of treatments entered in all 15 tests of the CAMCORE 05, 06 & 07
series — (1) = Potrero de Monroy, (8) = Conrado Castillo, (9) = Cuajimoloyas, (10) = Tlacotla,
(11) = Pinal de Amoles, (12) = Zacualtipan, (13) = Llano de las Carmonas and (14) = Carrizal
de Bravo.

Test

Prov Fam 20- 20- 20- 20- 20- 20- 20- 20- 20- 20- 20- 20- 20- PV PV Nrof
10- 10- 10- 07- 18- 10- 10- 07- 18- 10- 10- 07- 18- 34B2 34C2 Trials
05F O05E1 05E2 05L 05K 06B1 06B2 06E 06D 07B1 07B2 07D O07A

15 1 1 1 1 1 1111 1 12
1 8 1 1
110 1 1 T 11 T 1 11 10
L L T T R A R T R 11 12
1 28 1
8 223 1 1 1 1 1 1 T 1 8
8 224 1T 1 1 1 1 1 1 1 1 1 10
8 225 1 1 1 1 1 117
8 226 1T 1 1 1 1 1 1 1 1 1 10
8 227 1 1 1 1 1 117
8 228 1 1 1 1 1 117
8 229 1T 1 1 1 1 1 1 1 1110
8 20 1 1 1 1 1 1 6
8 231 1 1 1 1 1 1 6
8 232 1 1 1 1 1 117
8 233 1 1 1 1 1 117
8 234 1 1 1 1 1 117
8 235 11 1 3
8 236 111 3
8 237 1 1 1 1 1 117
8 238 1 1 1 1 1 117
8 239 1 1 1 1 1 117
8 240 1 1 1 1 1 117
8 241 1 1 1 1 1 117
8 242 1 1 1 1 1 117
8 243 1 1 1 1 1 117
8 244 T 11 1 1 6
8 245 1 1 1 1 1 1 6
8 246 1T 1 1 1 1 1 1 1 1 1 10
8 247 (R I B 1 1 6
9 183 1 3
9 190 1 1
9 191 T 11 4
9 192 1 1 2
9 193 1 1
9 194 (R R B 4
9 195 1 1 2
9 19 1 1
9 198 1 1

0 289 1 1 1 1 1 5

0 20 1 1 1 1 1 5

10 291 1 1 2
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12 260 1 1

12 261 1 1 1 1 1 5
12 262 1 1 1 1 1 1 6
13 263 1 1 1 1 1 1 1 1 1 9
13 264 1 1 1 1 1 1 1 7
13 265 1 1 1 1 4
13 266 1 1 1 3
13 267 1 1 2
13 268 1 1 1 1 1 1 6
13 269 1 1 1 1 1 1 6
13 270 1 1 1 1 1 1 6
13 27 1 1 1 1 1 1 1 7
13 272 1 1 1 1 1 1 1 7
13 273 1 1 1 3
13 275 1 1 1 1 4
13 276 1 1 1 1 1 1 1 1 8
13 277 1 1 1 1 1 5
13 278 1 1 1 1 1 1 6
13 279 1 1 2
13 280 1 1 1 1 1 5
13 281 1 1 1 1 1 5
13 282 1 1

13 283 1 1 1 3
13 284 1 1 1 1 1 1 1 7
13 285 1 1 1 1 1 1 1 7
13 286 1 1 1 1 1 1 1 7
13 287 1 1 1 1 1 1 1 1 1 1 10
13 288 1 1 1 1 1 5
14 310 1 1 2
14 313 1 1

SA 996 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14
SA 997 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14
SA 998 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15
SA 999 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

*996 = unimproved SA landrace; 997 = 1% gen. Clonal Seed Orchard mix; 998 = 1™ gen. Seedling Seed Orchard mix; 999

= 2" gen. Clonal Seed Orchard mix.



222

Appendix 6: Details of treatments entered in all 5 tests of the CAMCORE 08 & 09 series —

(1) = Potrero de Monroy, (15) = El Cielo, (16) = La Encarnacion, (17) = La Cruz, (18) =
Cumbre de Muridores, (19) = Cruz Blanca.

Tests
Prov Fam 20-10-08A 20-07-08C 20-18-08B 20-07-09B 20-18-09A Nr. of Trials
1 5 1 1 1 3
1 7 1 1 1 3
1 8 1 1 1 3
1 12 1 1 1 3
1 13 1 1 1 3
1 23 1 1 1 3
1 29 1 1 1 3
15 1287 1 1
15 1288 1 1
15 1289 1 1 1 3
15 1290 1 1 2
15 1291 1 1 1 3
15 1292 1 1 1 3
15 1293 1 1
15 1294 1 1
15 1295 1 1 1 3
15 1296 1 1 1 1 1 5
15 1297 1 1 1 1 1 5
15 1298 1 1 1 1 1 5
15 1299 1 1 2
15 1300 1 1 1 1 1 5
15 1301 1 1 1 1 1 5
15 1302 1 1 1 1 1 5
15 1303 1 1 2
15 1304 1 1 2
15 1305 1 1 2
15 1306 1 1 2
15 1307 1 1 2
15 1308 1 1 2
15 1309 1 1 2
16 1310 1 1 1 3
16 1311 1 1 1 3
16 1312 1 1 1 3
16 1313 1 1 1 3
16 1314 1 1 1 3
16 1315 1 1
16 1316 1 1
16 1317 1 1
16 1318 1 1 1 3
16 1319 1 1 2
16 1320 1 1
16 1321 1 1
16 1322 1 1 1 3
16 1323 1 1
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18 378 2
18 379 2
18 381 1
19 382 1 1 1 3
19 383 1 1 1 3
19 384 1 1 1 3
19 385 1 1 1 3
19 386 1 1 1 3
19 387 1 1 1 3
19 388 1 1 1 3
19 389 1 1 1 3
SA 996 1 1
SA 997 1 1 1 5
SA 998 1 3
SA 999 1 1 4
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*996 = unimproved SA landrace; 997 = unimproved SA landrace; 998 = 1% gen. Clonal Seed Orchard mix; 999 = 2™ gen.

Clonal Seed Orchard mix.
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Appendix 7: Details of treatments entered in all 3 tests of the CAMCORE 10 series — (1) =
Potrero de Monroy, (19) = Cruz Blanca, (20) = Calcahualco.

Prov Fam 20-10-10C 20-07-10B 20-18-10E Nr. of Trials
1 5 1 1 1 3
1 8 1 1 1 3
1 23 1 1 1 3
1 28 1 1 1 3
1 29 1 1 1 3

19 390 1 1 2
19 393 1 1
19 394 1 1 1 3
19 396 1 1
19 397 1 1 2
19 401 1 1 2
19 403 1 1
19 405 1 1
19 407 1 1
19 408 1 1 2
19 412 1 1 2
19 413 1 1 1 3
19 415 1 1 1 3
19 416 1 1 1 3
19 417 1 1 1 3
19 418 1 1 1 3
19 419 1 1 1 3
20 420 1 1 1 3
20 423 1 1 1 3
20 427 1 1 1 3
20 429 1 1 1 3
20 432 1 1 1 3
20 434 1 1 1 3
20 438 1 1 1 3
20 441 1 1 1 3
20 443 1 1 1 3
20 444 1 1 1 3
20 445 1 1 1 3
20 447 1 1 1 3
20 449 1 1 1 3
SA 995 1 1 2
SA 998 1 1
SA 999 1 1 2

*999 = unimproved SA landrace; 995 = 1% gen. Clonal Seed Orchard mix; 998 = 2™ gen. Clonal Seed Orchard mix.
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Appendix 8: Details of treatments entered in all 3 tests of the CAMCORE 15 series — (1) =

Potrero de Monroy, (22) = Sierra Huayococotla, (23) = Acaxochitlan.

Tests
Prov Fam 20-10-15L 20-07-15E R 203 Nr. of trials

1 12 1 1

1 22 1 1
22 480 1 1 1 3
22 481 1 1 1 3
22 482 1 1 1 3
22 483 1 1 2
22 484 1 1 2
22 485 1 1 1 3
22 486 1 1 2
22 487 1 1
22 488 1 1 2
22 489 1 1
22 490 1 1 2
22 491 1 1 2
22 492 1 1 2
22 493 1 1 1 3
22 494 1 1 1 3
22 495 1 1 2
22 496 1 1 2
22 497 1 1
22 498 1 1
22 499 1 1
22 500 1 1 2
22 501 1 1
22 502 1 1 1 3
22 503 1 1 1 3
22 504 1 1 1 3
22 505 1 1 2
22 506 1 1 1 3
22 507 1 1 1 3
22 508 1 1
22 509 1 1 1 3
22 510 1 1 2
22 511 1 1 1 3
22 512 1 1 2
22 513 1 1 2
22 514 1 1 2
22 515 1 1
22 516 1 1
22 517 1 1 2
22 520 1 1 1 3
22 523 1 1
22 524 1 1
22 525 1 1
22 526 1 1
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Appendix 9: A summary of site (Location & climate) details for the Mondi and CSIR trials
utilized for the establishment of the GXE models.

Test Region Location Long. Lat. Alt.(m) MAP.(mm) MAT.(°C)
1/83A Mpumalanga Magsleigh 30.79 25.26 1305 1142 171
1/83B Mpumalanga Driekop 30.81 24.90 1460 1396 15.8
1/83C Mpumalanga New Scotland  30.64 26.35 1633 877 14.5
1/83D KZN Garfield 31.30 28.53 1086 972 17.0
1/83E KZN Excelsior 29.37 29.92 1795 884 13.7
1/83F KZN Mahehle 2990 30.13 1181 957 16.7
1/83H Eastern Cape Craigmore 28.17 31.12 1341 751 15.1
PF4005 Mpumalanga Mac Mac 30.80 24.82 1390 976 16.5
PF4005 Mpumalanga Wilgeboom 30.95 2493 980 1134 18.4
PF4006  Mpumalanga Mac Mac 30.80 24.82 1390 976 16.5
PF4006  Mpumalanga Jessievale 30.52 26.27 1706 891 141
PF4008/9 Mpumalanga Mac Mac 30.80 24.82 1390 976 16.5
PF4008/9 Mpumalanga Jessievale 30.52 26.23 1722 933 16.5
PF4012 Mpumalanga Tweefontein 30.78 25.05 1150 1189 17.6
PF4012  Mpumalanga Jessievale 30.51 26.32 1722 933 16.5
PF4012  KzN Weza 29.72 30.60 1023 966 16.4

Appendix 10: A summary of test details for the Mondi and CSIR trials utilized for the
establishment of the GXE models.

Test Organization Region Planted Age Nr. of Common Design
families*

1/83A Mondi Mpumalanga 1983 5 around 200 6 tests/site in a RCB with 5
replications and 6 tree line plots

1/83B Mondi Mpumalanga 1983 5 around 200 7 tests/site in a RCB with 5
replications and 6 tree line plots

1/83C Mondi Mpumalanga 1983 5  around 200 7 tests/site in a RCB with 5
replications and 6 tree line plots

1/83D Mondi KZN 1983 5 around 200 6 tests/site in a RCB with 4
replications and 6 tree line plots

1/83E Mondi KZN 1983 5 around 200 6 tests/site in a RCB with 5
replications and 6 tree line plots

1/83F Mondi KZN 1983 5 around 200 7 tests/site in a RCB with 5
replications and 6 tree line plots

1/83H Mondi Eastern Cape 1983 5 around 200 6 tests/site in a RCB with 5
replications and 6 tree line plots

PF4005 CSIR Mpumalanga Feb, 1975 8 47 7x7 lattice with 4replications and 10
tree line pots

PF4005 CSIR Mpumalanga Feb, 1975 8 47 7X7 lattice with 4replications and 10
tree line pots

PF4006 CSIR Mpumalanga March, 1976 8 38 6x7 lattice with 3 relications and 10
tree line plots

PF4006 CSIR Mpumalanga March, 1976 8 38 6x7 lattice with 3 relications and 10
tree line plots

PF4008/9 CSIR Mpumalanga March, 1983 8  around 170 6 sets/site in a 7x7 lattice with 8
replications and 6 tree line plots

PF4008/9 CSIR Mpumalanga March, 1983 8 around 170 6 sets/site in a 7x7 lattice with 8
replications and 6 tree line plots

PF4012 CSIR Mpumalanga Dec.,1990 7  around 100 RCB with 20 replications in single
tree plots

PF4012 CSIR Mpumalanga Dec.,1990 7  around 100 RCB with 20 replications in single
tree plots

PF4012 CSIR KZN Jan.,1991 7 around 100 RCB with 20 replications in single
tree plots

*All families were open-pollinated with Mondi being from 2™ gen. Parents and the CSIR from 1% gen. parents
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Appendix 11: Single-site Heritability estimates (diagonal) and Type B genetic correlations
(off diagonal) for volume per tree at 5 years for 7 sites from the Mondi trial series.

Sites 1/83A 1/83B 1/83C 1/83D 1/83E 1/83F 1/83H
1/83A 0.20

1/83B 1.00 0.20

1/83C 0.39 0.35 0.17

1/83D 0.92 0.76 0.70 0.35

1/83E 0.33 0.55 1.00 0.42 0.12

1/83F 0.65 1.00 1.00 1.00 1.00 0.14

1/83H 0.78 0.59 0.53 0.54 0.38 1.00 0.23
Mean rgq 0.68 0.71 0.66 0.72 0.61 0.94 0.64

Appendix 12: Single-site Heritability estimates (diagonal) and Type B genetic correlations
(off diagonal) for volume per tree at 7 / 8 years for 5 sites from the CSIR trial series.

Series Site Mac Mac Wilgeboom |Tweefontein |Jessievale* (Weza
PF4005 Mac Mac 0.83 - - - -
Wilgeboom |0.70 0.30 - - -
PF4006 Mac Mac 0.30 - - - -
Jessievale* [0.33 - - 0.26 -
PF4008/9 Mac Mac 0.13 - - - -
Jessievale* (0.71 - - 0.17 -
PF4012 Tweefontein |- - 0.23 - -
Jessievale* |- - 0.89 0.37 -
Weza - - 1.00 0.94 0.18




