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Phenotypic Diversity on Inflorescence of Macadamia spp. Germplasms

WAN lJi-feng, ZENG Hui, YANG Wei-hai, ZHANG Han-zhou, LU Chao-zhong, CHEN Ni, CHEN Jing, LUO Lian-fang
(Key Laboratory of Ministry of Agriculture and Rural Affairs for Tropical Fruit’s Biology, South Subtropical Crop Research
Institute, Chinese Academy of Tropical Agricultural Sciences, Zhanjiang, Guangdong 524091, China)
Abstract: [ Objective] Phenotypic diversity of inflorescence from a collection of 40 Macadamia spp. was determined to
evaluate and better utilize the resources. [Method] Using the “Standards for Description and Data Analysis on Macadamia”
and the “Techniques and Codes for Evaluating Macadamia Germplasms” as references, this study was conducted. Data were
subjected to cluster and principal component analyses. [Result] The inflorescence characteristics of the plants showed that
90% of the germplasms had creamy white flowerets, 50% of the flowerets opened sequentially from the base to the top of
inflorescence axis, and 77.5% of them did not flower in batch. The maximum coefficient of variation on inflorescence length
was 26.30%, and the minimum 8.60%. The cluster analysis based on 6 phenotypic characteristics of the inflorescence divided
the 40 germplasms into two groups at an euclidean distance of 4.79. The categorization was mostly determined by the
inflorescence length and floweret count. The 6 phenotypic characteristics composed of 3 independent principal components
(i.e., floweret count, floweret color, and flowering sequence) constituting 71.752% of the total variance, The principal
component analysis directly demonstrated the phenotypic characteristics of inflorescence which basically agreed with the
results obtained by the cluster analysis. [ Conclusion] The phenotypic diversity of macadamia inflorescence was abundant
among the germplasms. The inflorescence length, floweret count, floweret color, and opening order of floweret were the
dominant factors constituted to the diversity on the inflorescence.
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Table | Names, origins and types of Macadamia spp. in collection
. TR N N . . ,
gy R Y rEs " AT e e
No. . Source Germplasm types No. Name of materials Source Germplasm types
materials
1 HAES246 H B 9% Hawaii M. integrifolia 21 B34 WURHFIE Australia M. integrifolia
2 HAES294 H i Hawaii M. integrifolia 22 DAD WAFIT Australia M. integrifolia
3 HAES333 H i Hawaii M. integrifolia 23 H, WAKFIT Australia M. integrifolia
4 HAES344 H i Hawaii M. integrifolia 24 NGy WAKFIT Australia M. integrifolia
5  HAES660 H i Hawaii M. integrifolia 25 0.C. WAKFIT Australia M. integrifolia
6  HAES695 H i Hawaii M. integrifolia/M. tetraphylla Hybrids 26 Own venture WAKFIT Australia M. integrifolia
7  HAES741 H i Hawaii M. integrifolia 27 Winks WAKFIT Australia M. integrifolia
8  HAES780 H i Hawaii M. integrifolia 28 Yonik LU %) Israel M. integrifolia
9  HAES783 H i Hawaii M. integrifolia 29 FE1*5 Nanya 1 1 [E China M. integrifolia
10 HAES788 H i Hawaii M. integrifolia 30 R 25 Nanya 2 1 [E China M. integrifolia
11 HAES800 H i Hawaii M. integrifolia 31 B35 Nanya 3 1 [E China M. integrifolia
12 HAESS8I12 H i Hawaii M. integrifolia 32 FE12%5 Nanya 12 1 [E China M. integrifolia
13 HAESS814 H i Hawaii M. integrifolia 33 M L116%5 Nanya 116 1 [E China M. integrifolia
14  HAES826 H i Hawaii M. integrifolia 34 FE#15 Guire 1 1 [E China M. integrifolia
15 HAES842 H i Hawaii M. integrifolia 35 flibk Elite plant 24 1 [E China M. integrifolia
16  HAESS861 H i Hawaii M. integrifolia 36 i ¥k Elite plant 114 1 [E China M. integrifolia
17 HAES900 H 9% Hawaii M. integrifolia/M. tetraphylla Hybrids 37 fli#k Elite plant A 1 [E China M. integrifolia
18  HAES915 H i Hawaii M. integrifolia 38 ¥k Elite plant B 1 [E China M. integrifolia
19 Ay WKHE Australia M. integrifolialM. tetraphylla Hybrids 39 ik Elite plant D 1 [E China M. integrifolia
20 A WURFIWE Australia M. integrifolia/M. tetraphylla Hybrids 40 i ¥k Elite plant G ' [E China M. integrifolia
F2 LEMRK. LEBLKICHIFAE
Table 2 Properties, parts and standards for identifications
45 No. IR Characters Y 5E FBAL Identification parts id #H A5 HE Description of grading
T TP AR N E B
1 - The color of opening floweret in the 1= 1% Creamy white, 2=¥&¥; % Light pink, 3=K4L{% Pink
Floweret color .
inflorescence
1= 51 7 el A2 0 1 T3 < T T
Floweret opening sequentially from the base of inflorescence axis to the top,
ANETF TR T /N E R TF BB 2= A€ 5 il T 0 1 P S K LT
2 Floweret opening Floweret opening order in the Floweret opening sequentially from the middle of inflorescence axis to the both
order inflorescence ends,
3= 485 il T3 1) J 4K VT TR
Floweret opening sequentially from the top of inflorescence axis to the base
HLRTFAE THEWA T LT
1=1 Yes, 2=
3 Flower in batches Whether flower in batches or not  Yes % Not
4 e K /em Ty F 2
Inflorescence length the length of inflorescence axis
- E [ TE0/IN A 5 0 38 T 3 ) K
. A TP MERE IR K g
5 Length from base to top of floweret
Floweret length .
being to open
INPEEL R/ " . e
hERER 85 MER LA MERIECR Floweret
6 Floweret

number/Flower

number in the inflorescence
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Fig. 1 Color of floweret
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Fig.2 Order of floweret opening
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Table 3 Statistical analysis on diversity based on 3 descriptive

characteristics
. . A Aot
Ptk i FORGE AR
Characters Evaluation Germplasm - Percentage/
copies/fj} %
FLHA A Creamy white 36 90.00
/MEBI ; o
b Light pink
Floweret color Yt EL Light pi 2 500
M 414 Pink 2 5.00
AT i 8 o T K X
THK
Floweret opening 20 50.00
sequentially from the base of
inflorescence axis to the top
FH Al o 358 1 799 3 4 T
wERRE
Floweret Floweret opening 6 15.00
opening order sequentially from the middle ’
pening of inflorescence axis to the
both ends
A6 il T i 2 B A
THK
Floweret opening 14 35.00
sequentially from the top of
inflorescence axis to the base
HIEUTE H Yes 9 22.50
Flower in
batches JE Not 31 77.50

B9 R 11.7~29.0 cm, 6.6~9.4 mm, 130~
277 =, R ZE R 26.30%. 8.60%. 20.96%
(R 4) o 1 BA AL 9 SR 5 U5 1 46 7 36 7R 4
23 ENBRRMRFFELEFREMERNOBLES A

40 73 WY 1 IR A B B A R L B 4.79 Ab kB
BRI R 2 A dRE, R T f07 HAES741, HAESS61 .
0.C.. HAES246. HAES344, HAES788. itk A.
1%, HAES780. ff#kD. Winks. HAES660. Yonik .
BV 2 5. HAES783. HAES826. flitk B. HAES333,
HAES800, Own venture, HAES900, H,. NGiq. H:
#41 5. HAES294 . HAES814 . B, ;.. HAES842 . DAD,
HAES915., HAES812, itk 114 % 32 fpfpfir, & &
B 80.00 %, HALFREEN 11.7~19.6 cm, /INMEEL
BN 130~ 185 2k, LK HE AL T B JE R /ME
B, RRERAER; ARE A Ay Ay, HAESG69S .,
MW 35, M 125, MW 1165 itk 24, itk
G % 8 A, M AEH 2000 %, HAEFKE RN
21.8~29.0 cm, /NMEFE N 216~277 2=, ZEHFH
PR REAN/IMERZ, IKIFZHR (E3),
T 55 L Sy A J R R e SR ST 5 IR A R 2
FE TR 5L
24 EONRRMRFFELFREMEROERS D

SR S, 1 R TTERCR N 33.577 %,
552 TR B TTHER RN 22.064 %, G5 3 F LA BT
Bk 16.112 %, RFRTTHRR A F] 71.752 %. 5 1
F A 0 A6 T K BE RN AR B ELA B R YRR AR 1]
I, M R R AR B RIR AR T K
ANAEE R B, BOTRRES 1 E R AR T
55 2 AL P RRAE ) A AR B SR /N B
FRES 2 ERT MACCR T 25 3 F RS ARE ) &
2 XHE 5K B R /NEFF OB, FRES 3 E s M
BT K7

VIR 2 A 053 B 40 (AR 40 £ W B R A B
RIRAL 7 R AR ) A bR A B (B 4) . T4



55114 TS L B RA TR RS H TR 1259

T4 INHEMRSHERRH N

Table 4 Statistical analysis on diversity based on 3 quantifiable characteristics

PR Characters P8 Mean i KAl Max H%/IME Min VRt 2 SD Wz R AR5 ZH CVI%

167K FE Inflorescence length/cm 18.06 29.0 11.7 475 17.3 26.30
/NEAKE Floweret length/mm 8.02 9.4 6.6 0.69 2.8 8.60

/NE#E Floweret number/2€ Flower 177.0 271 130 37.10 147 20.96

HAES741 |
HAES861 [

Oo.C. [

HAES246 [
HAES344 |
HAES788 |

fiL#k Elite plant A |
15 Nanya 1
HAES780 |—

itk Elite plant D |—
Winks —

HAES660 +— —
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25 Nanya 2 |—
HAES783 | ]
HAES826 [

itk Elite plant B I
HAES333 |
HAES800 |—
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H2 |—
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B3-74 |—

HAES842 |—

DAD |—

HAES915 —
HAES812 |—
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flL#k Elite plant 24
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A4 — —
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Fig. 3 Dendrogram of cluster analysis
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Table 5 Eigenvectors, latent roots, single and accumulative

contributor ratios of principal components

FER1 ES2 RS

PR Principal ~ Principal ~Principal
Characters component component component
1 2 3
/NEFi s Floweret color 0.299 0.631 0.237

/NETFTBUGT Floweret opening order  —0.182  —0.548 0.654

HALXITFAE Flower in batches —-0.161 0.604 0.602
167K & Inflorescence length 0.940 —0.061 —0.038
/NEKSE Floweret length -0.327 0.494 -0.336
/X Floweret number 0.936 0.031 0.076
HFAE{E Latent root 2.015 1.324 0.967
Ti#kZ Contributor ratio 33.577  22.064 16.112

Accumulative contributor ratio 33317 33.640 7752
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Fig.4 Principal component distribution on phenotypic
characteristics in inflorescence of 40 Macadamia

germplasms
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