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Tab.1 Identification criteria and measurement methods of major phenotypic traits in Coffea liberica

Frs PR ST b iE METTE
Code Traits Identification criteria Measurement method
TAREPEACTT 17, & H EALIME 10 Fy B A
H-{h o =S S
1 In the four directions of east, south, west, and north, 10 mature leaves .
Color of leaves Shikha
are randomly selected
R W, i A ;
O ?%ﬁﬁ'ﬁ@jbﬁﬁl F E BEHLIE 10 Bt Fr H 9l
2 In the four directions of east, south, west, and north, 10 mature leaves .
Leaf texture Eyeballing
are randomly selected
3 TR EL BEHLEC 10 7 i1, - B DA 58 2 SN2 N
Leaves shape index Take 10 random leaves, and divide the leaf length by the leaf width ~ Calculator. Vernier calipers
4 R S BEALIEEL 10 A BB sk R
Color of fruit Randomly select 10 ripe fruits Shikha
\ AL 10 A B SE AR, B3 N
5 . . Measure the transverse diameter of 10 ripe fruits randomly and take . .
Size of fruit Vernier calipers
the average value
6 g ] HEAT AR (PGS AT 0 5% L
Fruiting period Conduct detailed observations and recordings for the entire year Observation
7 IAEN BENLIEEL 10 Z=1% SN S
Flower bud color Randomly pick 10 flowers Shikha
8 TES B FELAAR P T8 55— 4 2 FA A 1] bR
Time of flowering The time when the plant first opens its flowers Observation
R G IR R AT R 4
9 Number of flowering Count th ber of primary branches to the auaternary branches Counti
branches ount the number of primary branches to the quaternary branches ounting
10 TEMEIEAR BENLIEHEL 10 275 i
Petal shape Randomly pick 10 flowers Eyeballing
g A I AR K5y 3T H
Plant type Determine its growth rate and branching pattern Eyeballing
i bR = 7S 5 40 P N [ R TSR el S PO ME ot i A o 7K [ Ry
SELE . &
12 . Measure the east—west and north—south crown diameters of the plant
Crown diameter . . Measurement
at its widest point, and calculate the average
. B MM FU RS T RO R BT A .
13 " Measure the height from the ground to the top of the canopy, and cal-
Height of plants Measurement
culate the average value
s FESEA R BT 10 em AL, DB T K EAR , THEFEE e
EY il . . . &
14 . Measure the diameter of the trunk of the seedling tree at a height of
Trunk diameter Measurement

10 ecm and calculate the average value

P10, C4 #1 %} T P11. P12, P13. P14, 3t 5 4~ 31| tfr
FERE .

TG SR BRI T B 5 AN R 1 B KRR
TEAR Cdmax) FIUGE R P AFE [F) B (W) 5 35235 7R A — 3K
PE LG 2R (CRO A 56 ) W7 £ A0 B 1) — B0, 5 CR<
0.01, R WIZFE i B —FUi , Wi CR>0.10, M.
VRE s B S HEAT 2 RO HE T (R RS 2 A 2 R
R — 0, AW FE A CR<0.10, 5t 7T LLIE B 2 A~
RS SHE Y (1 25 S B A R i — S

2 RS

2.1 FERFIMFEEFER—HMRIEER A5
W kE B ) o H S R L 1S 3 T — SR (CRY YY)
AINT 010 BIEE 5, IX — 45 JR I, S0 Bt AT 1)
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Tab. 2 scoring standards for various indicators of Coffea liberica
HARVEAf
EEE A IME
Specific Score
evaluation
indicators 5 4 3 2 1
ﬂ"‘é \ 4 S A TR & pay Yl P2
Colorof AL gz PREk B LR MR
leaves Sage green Spruce green Fern green Moss green Leaf green
MR AR MRMEER ARG Bt —8 o EADW Bt — A RE RO R
Hp o BER PEAS PE A BEAS LIEZ
Leaf The leaf is thick, The leaf is slightly thick, The leaf is average in The leaf is usuall The leaf is thinner
ghtly & y
texture leathery, glossy with- leathery, glossy with few  texture, with some spots  coarse with many with more spots
out spots spols on it spots on it on it
S AR T
HARH RSN T 180 MHRAEME1.80~2.01  MHRIEHE2.00-2.51 o "0 2.80
Leaf shape The leaf shape index The leaf index ranges The leaf index ranges . .. The leaf shape
. . The leaf index ranges . .
index is less than 1.80 from 1.80 to 2.01 from 2.00 to 2.51 index is greater
from 2.50 to 2.81
than 2.80
- [CANG AN e AN 8 ‘
LS e - - ; . N AR
PHRE gempesmie, ROGRCERRES L, SORULERER
Bt . . . . IR ARGAGT S - AR Yellow—green, PR 1R
Bright reds, vibrant ~ Deep red, light red, light .
Color of Dark red, deep purple, etc yellow—red, brown—  The color is dull
. reds, orange reds, yellow, ete
fruit yellow, ete
orange yellows, etc
VAT ZS VAT ZS - Y 42
oy MERT230em yin 30101 em  HELELO0-161 em M LOO~ 4L em GURNT 140 cm
R K/ The longitudinal o . . . The longitudinal The longitudinal
. . . The longitudinal diameter — The longitudinal diameter . . .
Size of fruit diameter is greater diameter ranges from diameter is less
than 2.30 em ranges from 2.30 to 1.91 em  ranges from 1.90 to 1.61 cm 1.60 10 1.41 om than 1.40 em
H
iﬁin 9~10™H 6~8 ™A 4~51MH 2~31A 1A
period & 910 10 months 6 to 8 months 4 to 5 months 2 to 3 months One month
et Y PN SN v Tt f [ e ] d e
Flower 4 NENTE ) W PRI Tooti B
bud color Pure white Pinkish white, light pink  Pale yellow The color is darker ~ Dull and dark
5L ol N N H A
R e R L T
Time of Early bloom or late . Early middle period and . .
. Earlier or later . . Mid-season flowering
flowering  bloom late middle period
ST A .
= % [H- £ PG P
S TS B LI70 % B4 50 % S0 R 30% BL
Flower . . Covering the leaves  Covering less than
Extremely lush, cov-  Covering the leaves Covering the leaves
stem . accounts for about 30% of the leaf
it ering or nearly cover- accounts for about 70%  accounts for about 50% 30% surface
quanttly ing the leaves A /
IR i il KA St AT
Petal
shape Elliptical Oval shape Oblong Bar Narrow stripe
N N N K-35 Y ANHK
R BRI KBS BRI R, Ky o WETE
R . . . Poor growth and
Compact and vigorous More compact and better  The tree is of average The tree is loose and .
Plant type ‘ irregular plant
growth growth rate shape and growth has a weak growth shape
B ARAT280m e Sl 280 m A 221250 m AWTE181~2.20m I/ T 1.80 m
The canopy spread is . . Canopy diameter The canopy diam-
Crown ater than 2.80 Canopy diameter ranges ~ Canopy diameter ranges from 1.81 ter is less the
diameter BT AN~ from 2.51 to 2.80 meters  from 2.21 to 2.50 meter  — oE0> ot 0010 CLOV IS fess Hhan

meters

2.20 meters

1.80 m
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432 Tab.2 Continued
BARVEAR
bR i
Specific Score
evaluation
indicators 1 2 3 4 5
g RRAT2S0m s So00im B 181220m i LSI-l80m T LS0m
. The plant height is . . . The plant height is
Height of ter than 2.50 Plant height ranges Plant height ranges Plant height ranges less than 1.50
plants groater than & from 2.50 to 2.21 meters from 2.20 to 1.81 meters from 1.80 to 1.51 meters - "
meters meters
s ST 55.00 om o TIE45.01~55.00 em EHI7E45.00~35.01 em  SEHILFE 29.01~35.00 em ST 29.00 om
. . The stem diameter The stem diameter The stem diameter .
Trunk The stem diameter is The stem diameter
diamet ater than 55.00 e TANEes from 45.01 to  ranges from 35.01 to  ranges from 29.01 to is less than 29.00
lameter  greater than 55.00 em g5 0 45.00 cm 35.00 m is less than 29.00 cm
R=3 FIEREERE R —EUEARLE
Tab. 3 Judgment matrix and consistency test
R AR F T RE R & —HUk R
Hierarchical model Hierarchical model Weight Consistency checking
A Cl C2 C3 C4
C1 1 1/7 1/6 1/5 0.049 Amax=4.214
A-C Cc2 7 1 4 3 0.534 CI=0.071
C3 6 1/4 1 2 0.240 RI=0.890
C4 5 1/3 12 1 0.180 CR=0.080
C1 P1 P2 P3
P1 1 3 1/4 0.231 Amax=3.087
C1-pP
P2 1/3 1 1/5 0.104 CI1=0.043
P3 4 5 1 0.665 RI1=0.520
CR=0.084
C2 P4 P5 pP6
P4 1 3 2 0.524 Amax=3.054
C2-p
P5 1/3 1 1/3 0.141 CI1=0.027
P6 172 3 1 0.334 RI=0.520
CR=0.052
C3 P7 P8 P9 P10
p7 1 1/3 2 1/4 0.120 Amax=4.225
C3-p P8 3 1 4 172 0.234 CI=0.075
P9 172 1/4 1 1/6 0.070 RI1=0.890
P10 4 5 6 1 0.578 CR=0.084
C4 P11 P12 P13 P14
P11 1 2 3 4 0.448 Amax=4.187
C4-pP P12 172 1 3 4 0.318 C1=0.062
P13 1/3 1/3 1 172 0.104 RI=0.890
P14 1/4 1/4 2 1 0.129 CR=0.070
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Tab. 4 Hierarchical total ordering

SRR R
N ER Total hierarchical sorting results
Evaluation factor W EAG HeRe
cl €2 ¢3 c4 Weight value Ranking
0.049 0.534 0.240 0.180
P1 0.231 0.011 14
P2 0.104 0.005 13
P3 0.665 0.033 8
P4 0.524 0.280 1
pP5 0.141 0.075 5
P6 0.334 0.178 2
P7 0.120 0.029 9
P8 0.234 0.056 7
P9 0.070 0.017 12
P10 0.578 0.138 3
P11 0.448 0.081 4
P12 0.318 0.057 6
P13 0.104 0.019 11
P14 0.129 0.023 10

23 KRFEERIREE S REF B K
T b 1R 2348 -5 068 B 1R ERL - AL E A 3f , 9F R T A
Tabnts oy, BUATUF 5 A — BRI E A 25 S VP A A .
N T 5 A B AEA () RO Fof g B R 2 R] (AR 25
A DLA ) ZE A8 VE 4G 27 A PRI B R 0 o A
IR S,6).

PR 128 AR LA ool B ke 1) 258 & VA0 B R0
HMMEELE, T eI RS DNER. N

F5 KT ER R
Tab. 5 The standard for evaluation of Coffea liberica

&% Grade TEANTS53H Score
1% >3.88
I % >3.58~3.88
2% >3.28~3.58
V% 2.98~3.28
V& <2.98
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Tab. 6 The scores and grades of 128 plants of Coffea liberica
bR B S Wbk By S Mk S S B B S8 Bk B S
ZL1 433 1% 27129 3707 W% ZL57 3437 WM 7185 3.074 W& ZzZL112 3.634 1%
Z12 2895 V& 7130 3475 M 7158 3.663 1M 7186 3.534 M2 7ZL113 4412 1%
713 3535 M 7131 3626 2% 7159 4406 1% 7187 3.018 N ZL114 288 V&
ZL4 4477 1% 7132 3883 14 ZL60 4602 [ ZL88 4456 1% ZL115 4603 1%
715 3717 W% 7133 3599 N4 7ZLel 3334 1M 7189 3.056 W% 7ZL116 3.064 IV
716 3299 % 7134 4347 14 7162 4718 1% 7190 3.078 W% 7ZL117 3599 1%
ZL7 335 M4 7135 3359 W% 7163 3428 IMZ% 7191 3729 1% 7L118 3.408 1%
ZL8 3315 W4 7136 3497 W% 7164 3.633 0% 7192 3.014 N ZL119 3.106 N%
719 3447 W% 7137 3916 1% 7165 4073 1% 7193 2813 V% 7L120 3.185 IN%
ZL10 3598 M4 7138 3448 M4k 7166 3485 M 7194 3.667 %% 7zL112 3.634 1%
Z111 336 NZ 7139 3.64 % 7167 4494 12 7195 3.695 1% ZLI13 4412 1%
ZL12 3525 %% 7140 348  MZ 7168 4074 1% 7196 3267 N ZL114 288 V£
ZL13 3416 %% 7141 3437 M 7169 4617 1% 7197 4422 1% ZL115 4603 1%
ZL14 3565 MMZ% z142 348 W% zZL70 4331 1% 7198 3762 %% ZL116 3.064 V%
ZL15 3.692 N%% 7143 3773 0% ZL71 3433 WM% 7199 3.093 N ZL117 3599 1%
Z116 3754 %% 7144 3399 W% 7172 3455 W% 71100 4317 1% 71118 3408 %
ZL17 3514 Mg 7145 3743 W2 7173 3.603 1g ZL101 3712 1% ZL119 3.106 NN
ZL18 3269 V% 7146 3.686 % 7ZL74 2734 V% 7ZL102 3.141 NZ Z7ZL120 3.185 N
ZL19 3.69 N4 7147 3.657 % 7zL75 3731 M%% 71103 3.056 WNZ ZL121 3421 1%
Z120 326 N%% 7148 428 14 zL76 3488 M ZL104 3.672 %% ZL122 4543 1%
7121 3464 Mk 7149 3412 WMZ% 7177 3593 14k 71105 4.78 I 71123 3337 1%k
7122 4485 1% 7150 3479 W% 7178 4652 1% zL106 325 INZ& 7ZL124 4466 1%
7123 405 1% zL51 3558 W% zL79 3357 W ZL107 3194 NZ%  zL125 3.089 WV
Z124 3747 % 7152 3429 W% 7180 3.553 W% ZL108 4.605 1% 7zL126 3.618 1%
7125 348 M 7153 3341 W% 7181 3328 W% ZL109 3744 %% 7zL127 3267 W%
7126 4378 1% 7154 372 N4 7182 3.698 1% zL110 3512 M%% 7L128 4464 1%
7127 3354 W% 7155 3381 W% 7183 3530 1% 7zL111 3437 W%
7128 4536 1% 7156 4501 1% 7184 3.663 1% 7ZL112 3.634 1%

FK3 MK 4T H,30 MRS >3.88 1@ T
I 9,33 MEARTG > 16>3.58~3.88 ¥ )& T 11 4, 4t
A 63 BRAL R HbE , 78 el bk 240 R A i B B e 11
WrAE, F AT T P A B 2R 7 5 43 N FEAR 143 4
1£>3.28~3.58 f1J@ T M 2 , 18 ME AT 43 16 2.98~
328 )@ T IV, Lol MEARMEANE M4
MEARTT <298 B JE TV 20 BB M B ik .
BRI IHE 5 SXof - DR o i v (1 0 R FH 5% & 1T 5 ISR

I IV TV 252 FR) AL A e B0 R A DAy 0 282 ) ol g
PR A HEE

3 i #

R AHP P E R R T AL g S, 8
1117 56 45 5 AU A AR A R 0 B8 S AR A K
SO BT 5, Hea b HAR B R, X LR b
Mot 85 € BAR b, SGH R E YRR AR, 34T S8 — 1
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Evaluation of ornamental value of Coffea liberica

in Hainan Island

LU Ling", LAN Hanqgiao, CHEN Taizhen, LING Peng
(College of tropical agriculture and forestry, Hainan University/Ministry of Education Key Laboratory of Genetics and Germplasm

Innovation of Tropical Forest Trees and Ornamental Plants , Haikou, Hainan 570100, China)

Abstract: Currently, there is a lack of emphasis on the ornamental value evaluation and germplasm collection of
Coffea liberica in China, making it difficult to systematically select outstanding C. liberica clones, which also
restricts the commercial cultivation and application of superior selections of C. liberica in landscapeing.. In
Hainan Island 128 individual seedling trees of C. liberica germplasm were selected for survey and statistical
analysis of their ornamental traits Four evaluation criteria such as C1 leaf, C2 fruit, C3 flower and C4 others, and
14 evaluation factors were selected by using the analytic hierarchy process (AHP) to establish an evaluation
system for the ornamental traits of C. liberica in Hainan Island. Meanwhile, the ornamental grades of 128 Coffea
liberica individual seedling trees were evaluated to provide reference for landscape application and selection of
elite ornamental individuals. The results show that in the overall ranking value C2 (0.534) fruit has the highest
weight, followed by C1 (0.240) flower, which indicates that the ornamental traits of flowers and fruits have
significant impact on the ornamental evaluation of C. liberica resources. Among the 14 evaluation indicators, P4
mature fruit color (28%), P6 fruiting period (17.8%), and P10 number of flower branches (13.8%) are the main
indicators affecting the ornamental value of C. liberica. Based on the comprehensive index score, 63 superior C.
liberica individual plants were selected, which can be an important resource for landscape application. In
conclusion, the AHP method can be effectively used to conduct a comprehensive evaluation of C. liberica
germplasm, and select the most suitable individual plants for landscape application in Hainan, laying a
foundation for their widespread promotion in gardens.

Keywords: Coffea liberica ; analytic hierarchy process; aesthetic characteristics ; evaluation system
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