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Effects of self- pollination style extracts on the crossing- compatibility

among Macadamia varieties

KONG Guanghong, YU Wencai®, LIU Jin’
(Yunnan Institute of Tropical Crops, Jinghong 666100, Yunnan, China)

Abstract: [Objective] This study aimed to clarify the crossing-compatibility among Macadamia variet-
ies and provide a theoretical and practical basis for arranging pollination varieties. [Methods) Thirteen
and ten Macadamia varieties were respectively used as female and male parent materials for a total of
115 crossing combinations. The male pollenes were cultured the media containing self-pollination style
extracts of the female parents, and the pollen germination rate (PGR) and pollen tube length (PTL) were
determined for each combination. The strength of crossing- compatibility of the crossing combination
was divided into three categories (strong, medium and low) by a combined evaluation with their pollen
germination rate, pollen tube length, index of influence degree ofmacadamiapollen germination (PG)
and index of influence degree of Macadamia pollen tube growth (PTG). [Results] (1) The crossing-
compatibility was low between the variety HY and the 12 tested female parents, indicating that these
combinations were not suitable for the field experiments. (2) The crossing-compatibility between the va-
riety A16 and the respective variety of A4, O.C, D, HAES951 and HAES816 was strong, indicating that
these combinations could be used for further field hybridization test. (3) Among the 11 crossing combi-

nations with the variety A4, the crossing-compatibility of the 9 combinations was strong, and the cross-
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ing-compatibility of the 2 combinations was medium, indicating that the variety A4 could be used as a
male parent in cross breeding. (4) The variety HAES695, having a strong cross-compatibility with the
female parent HY, and a moderate crossing-compatibility with the varieties of O.C and D4, could be
used for cross breeding. It also might be incompatibile with the varieties HAES815 and HAES863. (5)
The variety HAES816 had strong crossing-compatibility with the variety D4, O.C and HAES951, indi-
cating that such a combination could also be used for cross breeding. (6) In general, the variety
HAESS863, which had the highest pollen germination rate and the fastest pollen tube growth under all
12 growth media, could be used as a male parent for all of the tested varieties. (7) The variety
HAESS&20, with strong crossing-compatibility in 11 of the 12 crossing combinations, except for a medi-
um crossing- compatibility with the variety HY, could be used as a male parent. (8) The variety
HAES951 could be pollinated with the variety of HAES816, HAES863, D4 and HAES842 respectively,
but not with the variety O.C. (9) The variety D could be matched with the variety HAES863 or
HAESRS16 for a pollination test, and would be a good material for studying pollen tube polar growth of
macadamia as it had a greater pollen germination rate and also a faster pollen tube length than any of
the other male parents. (10) The variety O.C, with a greater pollen germination rate and a rapid pollen
tube growth under all the growth media tested, could be used as a pollination tree for the 13 tested fe-
male parents. (11) Among the 115 crossing combinations, the interval of index of influence degree of
Macadamia pollen germination (PG) was —1.31-0.87, and the interval of index of influence degree of
Macadamia pollen tube growth (PTG) was —0.64-0.62. The larger values of the PG and PTG the variet-
ies had, the weaker the crossing-compatibility between the varieties they had; the smaller values of the
PG and PTG the varieties had, the stronger crossing-compatibility between the varieties they had. Maca-
damia was gametophytically self-incompatible, and the pollen germination was lightly affected by the
self-pollination style extract from the female parents, so the growth of pollen tube was taken as an im-
portant indicator for determining the crossing-compatibility between the varieties, and the PG was taken
as the auxiliary index. The PTG values would be analyzed firstly, when PTG<<0, we would not consid-
er the PG values and the combination would be considered as strong crossing- compatibility; another
stander was that if PTG>0.4, the PG was also not necessary to consider and the combination was the
same as the weak crossing-compatibility directly. When the PG and PTG were be comprehensively ana-
lyzed at the same time, we found that the crossing- compatibility between the macadamia varieties
would be obtained more accurately. At the last, according to the pollen germination rate, pollen tube
length, index of influence degree of the pollen germination and index of influence degree of the pollen
tube growth, the crossing- compatibility of the 115 crossing combinations were divided into 3 types,
that is, strong (PG=<0.5; PTG=<0.2), medium (0.5<PG<0.7; 0.2<<PTG<<0.4 ), and low (0.7<PG<1;
0.4<PTG<1). [Conclusion] The crossing-compatibility among macadamia varieties was divided into
strong, medium and low category according to their values in the index of influence degree of the pol-
len germination (PG) and the index of influence degree of the pollen tube growth (PTG). Among the
115 combinations, 54 combinations had a strong crossing- compatibility. The variety HAES863, O.C
and HAES820 could be used as a male parent in cross breeding and also a pollination tree for the 13
tested female varieties. The variety HAES863, D4, HAES951, HAES816 and HAES842 could be used
as excellent female parent materials in cross breeding.

Key words: Macadamia varietis; Self-pollination style extract from female parents; Pollen germination
rate; Pollen tube length; Index of influence degree of macadamia pollen germination; Index of influ-

ence degree of Macadamia pollen tube growth
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Table 1 The name of Macadamia varieties

H AR A4 R g Al AR

Name of variety Type of germplasm Sources of varieties

HY M. integrifolia/M. teraphylla hybrids ARFIIE Australia

HVAL16,A16 M. integrifolia/M. teraphylla hybrids TEICF IV Australia, OP of female Renown
HVA4, A4 M. integrifolia/M. teraphylla hybrids KFIE Australia, OP of female Renown

Beaumont, HAES695
HAES816

M. integrifolia/M. teraphylla hybrids
M. integrifolia

HAES863 M. integrifolia
HAES820 M. integrifolia
HAES951 M. integrifolia
Keauhou, HAES246 M. integrifolia
Renown, D4 M. integrifolia/M. teraphylla hybrids
HAES842 M. integrifolia
D M. integrifolia

Own Choice, O.C

M. integrifolia

KH] I Australia
2 [# America
[ America
%[ America
2 [E America
2% H America
[ America
& America
HKF I Australia
HKF]IE Australia

1 : OP FoR T b e AR

Note: OP is stand for the offspring of open pollination.
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Fig. 1 Pollen germination rate and pollen tube length of variety HY under 12 different media
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Fig.2 Pollen germination rate and pollen tube length of variety A16 under 12 different media
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Fig.3 Pollen germination rate and pollen tube length of variety A4 under 11different media
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Fig. 5 Pollen germination rate and pollen tube length of variety HAES816 under 12 different media
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Fig. 7 Pollen germination rate and pollen tube length of variety HAES820 under 12 different media
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Fig. 8 Pollen germination rate and pollen tube length of variety HAES951 under 12 different media
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Fig. 9 Pollen germination rate and pollen tube length of variety D under 10 different media
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Fig. 10 Pollen germination rate and pollen tube length of variety O.C under 12 different media
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Table 2 Comparative analyses of pollen germination affected index and pollen tube length affected index of cross

combinations Macadamia varieties

A2 Male parents

N

I:i:ale HY Al6 A4 HAES695  HAES816 HAES863  HAES820  HAES951 D 0.C
parents  pG  pTG PG PTG PG PTG PG PTG PG PTG PG PTG PG PTG PG PTG PG PTG PG PTG
HY - — 052 020 — —  -1.05 -0.02 0.60 025 0.66 0.11 0.62 0.7 023 023— — 041 0.8
Al6 079 045 — — 037 0.05 038 035 056 026 036 005 049 -0.05 035 033 023 046 0.56 0.04
A4 0.87 047 050 015 — — 0.47 042 0.65 034 048 0.3 028 -0.04 —0.12 036 — — 032 0.00
HAES695 0.68 027 0.78 024 0.17 —0.06 — — 0.67 031 025 0.09 0.10 -0.45 0.56 029 0.69 0.62 0.17 -0.07
HAES816 0.73 0.10 0.68 0.19 0.67 -0.18 0.08 0.34 — 0.09 -0.19 -0.13 -0.64 -0.37 0.19 0.55 0.18 -0.47 -0.36
HAES863 0.82 037 0.48-027 0.79 -021 0.78 050 0.58 0.10 — — 0.16 —0.18 0.04 0.11 0.47 0.05-0.85 -0.10
HAES820 0.84 042 053 0.17 055 0.09 040 047 0.54 020 0.00 -0.03 — — 0.12 029 039 0.18 0.05 -0.13
HAES951 0.87 038 027 0.07 037 0.06 050 045 038 0.10-0.16 -0.08 040 —0.04 — —  0.54 0.10-0.07 —0.05
HAES246 0.78 037 0.81 025 043 0.03 0.67 040 052 026 042 0.07 0.62 -0.02 0.5 021 027 027 0.04 -0.04
D4 0.78 027 0.1 0.11 031 001 021 027 025 0.12 0.19 -0.04 037 -0.09 0.07 0.19 0.72 0.16 -1.31 -0.21
HAES842 0.68 034 0.62 026 0.67 -0.14 044 048 0.57 0.20-029 -0.07 0.40 -0.07 0.16 020 0.71 0.41-0.08 -0.03
D 0.70 037 0.16 0.16 —0.02 -0.04 0.69 031 038 025— — 043 -0.10 046 031 — — -0.01 0.07
0.C 0.65 033 048 0.1 055 0.10 019 023 028 016 — — 039 -0.04 078 038 0.62 033 — —

T < PG M B AL W] 5 2 SR RE P AR 40 PTG M B SR AL B A K SRR B 1R 4 —. Mo BT %

AHR%.

Note: PG. Index of influence degree of Macadamia pollen germination; PTG. Index of influence degree of Macadamia pollen tube growth; —. Hy-

brid affinity was not tested.
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Table 3 Screening of hybrid combinations among breed lines

P

]?ei: ale parents 527 Male parents ijt:t?s(tfaﬁlalysis (Females)
HY Al6 A4  HAES695 HAES816 HAES863 HAES820 HAES951 D O.C  *** K

HY - [ — ok ok ok Hk o 1 6 0
Al6 * ok wkk ok ok ok ok * * ok 3 2 4
Ad * Hok — * - ook * [ —— 4 0 4
HAES695 P sk * sk sk sk * sk 4 2 3
HAESS16 o e e -~ B s s s
HAESS63 . B - . _ = v wee g L
HAESR&20 * *% *% 3k sk -7 K3k skokok skskok 3 4 2
HAES9S1 v e = _ o aws g Lo
HAES246 * sk o s - sk sk B wRx 4 3 3
D4 * sk sk wk sk s sk stk * sk 6 2 2
D B3 ks ko s sk S sk * J— sk 4 1 3
OC B3 ks ks ek sk — sk * * —_ 3 2 3
G (LAR)  Hx 0 5 1 3 9 11 4 2 10 54 28 33
Statistical w5 5 7 1 1 4 3 2 28
analysis
(Males) * 12 0 9 2 0 0 4 5 0 33

PRS2 A S HORSRA

e SRR A SR B, R AR S 2L S ok SR IR 2RSS SR P A5 ok R ) A A SR AN 85 s —. BOAREAT IR Sk g0 A R 5

Note: ***. Having strong hybrid affinity between varieties for hybrid combination matching; **. Having medium hybrid affinity between varieties;

*. Having low hybrid affinity between verities; —. Hybrid affinity was not tested. The same background color indicates that these varieties can be as

each other’s parents.
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Fig. 11 Comparison of pollen germination and pollen tube growth of different varieties under different media
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