HEAL BE IR 2441 2019, 20 ( 1): 229-238
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20180604003

BRI EIEAR L FEPEDRSE

EHMAEE AR e e LB W AR
DSRN A I TR RIS AL, 24 562400 ; % 5 H B4 PG 1 ST K R TR TSE B , 2% X 5624005
P E L RHEBEDI R AT BT, AL 5T 1000815 ¢ 24 SR IRYE 2 Be A 0 510224 B, 24 3L 562400 )

TR 27 108 4 &R B R TR 69 22 NERMIKREITT SHRS M Aes R, SREAN, AFMIBETEL B2 A
FrAe 4 NTEF R T I E RN —F SN, T 9 AR ( FHE PTG HBrte HEE HRRE REE 4
HREEHKR B L) 0 S HIEHAE 0.5519~1.6475 2, 12 AR (RS FEE . ZEH .k TR . ES
ER A ER ZEFTR ORI TEE AR L) OEF RBCTE N 13.01%~60.09%, 48X 5 A LI, K354
AR AEZFREE, ERSOTERLBBEIKRS A SAZRS, BRTKERN 77.363%, RE5MH 108 0 TR
Moy H3INER LB LS5 HERBGERR R AMBED TR D TR BT ERFHS EBT 225
HEFEGRIFTHE Bofd bR ARG LGB EH K, LILAMARG L E0 W B AT R D FRIPF
DEBIBIRF RS ABRNM A EFTEDHRE, T 2ANAHMKEFGRIBE AR FTH SR TIESH . 2ESL A
MEREFRHAE, RIEoMAE R I L B Ao RE 0 R RAFIE, T A A XA AP ik F B R A9 A
AL

KR AR HRTR; AN B

Analysis of Main Phenotypic Characteristics in Coix L.
Germplasm Resources

LI Xiang-dong'*?, PAN Hong'*, LU Xiu-juan'*, WEI Xin-yuan'?, LU Ping’, SHI Ming', LIAN Qi-xian"
('Adlay of Engineering Technical Research Centre in Guizhou , Xingyi 562400
*Southwest Guizhou Institue of Karst Regional Development , Xingyi 562400
*Institute of Crop Sciences , Chinese Academy of Agricultural Sciences , Beijing 100081 ;
*Department of Biology and Chemistry , Xingyi Normal University for Nationalities , Xingyi 562400 )

Abstract: The objective of this study attempts to evaluate the diversity of Coix germplasm resources by
phenotypic chracters and thus provide basis for parent selection and variety improvement.A total of 22 phenotypic
traits were investigated on 108 Coix L.germplasm accessions, which contained two species and four varieties
of Coix L.The genetic diversity of 9 descriptive traits ( colour of coleoptile, seaf sheath, seeding leaf, stigma,
young fruit, involucre, presence of involucre, involucre shape and texture ) ranged from 0.5519 to 1.6475.The
variation coefficients of 12 numerical characters ( plant height, grain layer, stem diameter, length of leaf, width

of leaf, total tillers per plant, productive tillers per plant, nodes on main stem, branching node, 100-fruit weight,
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involucre length and involucre width ) ranged from 13.01% to 60.09%.Moreover, most of numerical traits related
significantly to each other, and five principle componence were extracted and simplified from the phenotypic traits
with a cumulative percentage of 77.363% by principle componence analysis.By cluster analysis, these acceccsions
were clarified into three groups, including: group-I, in which these accessions showed dwarf plants, smaller
leaf, fewer nodes and lower branching nodes, and in which they were distributed in the higher latitude areas;
group-II, in which these accessions were distributed in the lower latitude areas of the middle and lower reaches
of Yangtze river, south and southwesr of China and southeast Asia, showing medium plant height, fewer tillers,
stem diameters, nodes and branching nodes, leaf sizes there; group-III, in which the accessions were distributed
in southwest of China, with the higher plants and thicker stem diameter, larger leaf size, more nodes and higher
branching nodes, more tillers and higher biomass.Thus, by taking use of this collection with regional peculiarity

and distinct phenotypic variation, this work might provide insight for selecting parental materials being valuable

in breeding for elite adlay.
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Table 1 Details of 108 germplasm resources of Coix L.

i TS SR b3 i Pl SRS SRR b3
No. Accession number Name Origin No. Accession number Name Origin

1 71000285 EE G 7 A 5 HFE = 55 71000340 RS avay HE =R
2 71000286 MG A E =R 56 71000343 HalY T E =R
3 71000287 B R A i E =R 57 71000344 5l 15 i [F]

4 71000288 WA R HET 58 71000348 PIESE T rf ] S
5 71000289 S i E =R 59 71000349 SO EHEG |
6 71000290 WL A R 2 5 HESF 60 Z1000350 AP o E SN
7 71000291 I AR 3 5 i E =R 61 71000351 Ve A SR
3 71000292 WL A 1 4 HE AT 62 71000352 HERR o E SN
9 71000293 AR i E =R 63 71000353 BLRFFp WL T
10 71000294 a3 5 E SR 64 71000354 SCEARGE R LT
11 71000295 TR AR i E SR 65 71000355 TP WY
12 71000296 NiRANAN A T 66 71000356 FE TR N L
13 71000297 i RAN N A T 67 71000357 LE ALY T
14 71000298 KA 2-4 HpE P 68 71000358 HNERSE AR
15 71000299 KA 2-14 LY 69 71000359 AR M
16 71000300 a7 EE AL 70 71000360 ik 4 5 HAh
17 71000301 TRAEE L T 71 71000361 5 Ay A e
18 71000302 JIEREL ERE Tl 72 71000362 2RI 4 RS
19 71000303 T8 LR R SRRV 73 71000363 BB AR K EREME]d
20 71000304 PEEERIS Th=AD) B REERiTEe] 74 71000364 BB EK EUEERL
21 71000305 P S 75 71000365 BRI 47 AT
22 71000306 NEEM SRRl 76 71000366 LA thEdEE
23 71000307 AHLSA EHEG | 77 71000367 [{EPEP/S YT
24 71000308 EN A SN 78 71000007 BT RERT R AL
25 71000309 AHLSA EHES | 79 71000368 SEpN HAh
26 71000310 N SN 80 71000369 TYTRE v pa )i
27 71000311 B M 81 71000370 T4 EREEMIPIN
28 Z1000312 525 -0} SN 82 71000371 EBREK AL
29 71000313 A Hh ] 83 71000374 T AT E 2
30 71000314 PP AR SN 84 71000375 15 v ] e
31 71000315 LEZES =90} M 85 71000376 filiE 2% A
32 71000316 #1 SN 86 71000377 i 3% v ]
33 71000317 12 M 87 71000378 3 4 = A
34 71000318 He6 SN 88 71000379 il 55 v ]
35 71000319 B M 89 71000380 il 6% TR
36 71000320 ¥13 SN 90 71000381 & 75 o ]
37 71000321 14 M 91 71000382 i 8 = Hp [ A
38 71000322 B F ] S 92 71000383 e o ] A A
39 71000323 INAY FE =R 93 71000384 R S
40 71000324 b vav S =R 94 71000385 #HEHT v B
41 71000325 N FE =R 95 71000387 3% L13 EHEb |
42 71000326 Wik 7S =R 96 71000388 i 15 EZ
43 71000327 i 7axes HEZH 97 71000389 RIS HE) T
44 71000328 N =R 98 71000394 EREE At
45 71000329 BRAA HEAH 99 71000396 Eht e E i
46 71000330 BORS ISP 100 71000398 T v ]
47 71000331 N FE SR 101 71000399 AR Hp [ A
48 71000332 NG =R 102 71000400 M v W e
49 71000333 [TaYs HEAH 103 71000401 mEK TR
50 71000334 rvav S i E =R 104 N B C113 SN
51 71000335 KA PE AR 105 N T Cl14 Fp S
52 71000336 IHIEA 2 SR 106 N I C126 SN
53 71000337 AEHZS AT TE= R 107 N I C129 T EL T
54 71000338 piAAY ey o = b 108 N B C136 v pu )i

* FORFY 2 EG ST N Fon i R 5 G R

* represent accession number in genebank, N represent no coded in genebank
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Table 2 Diversity index and frequency distribution of descriptive characters in Coix L. germplasms
PR PEPRAR I IR ) LR
Trait Characters description ( Ratio of distribution ) H
PRl Eo gl 0.5519
cC (0.2407)  (0.7593)
I (0, ES ) 4o 0.5519
LSC (0.2407)  (0.7593)
W Lk, FARE) g 0.7121
LCS (0.2870)  (0.0185)  (0.6499)
piRul pigul 0
AC (1.0000)
Sk EREN e FAN N - FAN) gl 1.1338
sc (0.0926)  (0.1111)  (0.5556)  (0.2407)
HRBIE £ AR ARt £ 0.7800
YFC (0.7222)  (0.0648)  (0.2037)  (0.0093 )
e A W K Af ki AR o, TRAE {1 M 1.6475
IC (0.5556)  (0.2500)  (0.1481)  (0.8333)  (0.0648)  (0.0926)  (0.0926)  (0.2130)
WA TG I H 0.6540
BEN (0.3611)  (0.6389)
JSESIN| 2N Ul iR i[RI i[RI 0.9062
IS (0.2130)  (0.0185)  (0.6667)  (0.1019)
ST BRI H 5205 0.6077
IT (0.2963)  (0.7037)

CC: Coleoptile colour, LSC: Leaf sheath colour, LCS: Leaf colour of seeding, AC: Anther colour, SC: Stigma colour, YFC: Yong fruit colour, IC:

Involucre colour, BEN: Beak exist or not, IS : Involucre shape, IT: Involucre texture, the same as below
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Fig. 1 Involucre characteristics in Coix L. germplasm accessions
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Table 3 Numberical statistics and involucre characteristics in108 Coix L. germplasm accesions

AL /LTS

. . ¥ R AR (mm) .
T4 hiT# ‘ 1# HLvE7E R (mm) Range of ength/
. . Count Range of involucre . . L
Chinese name Latin name Involucre width width ratio in
number length .
involucre
INEREEL (Rl ) C.puellarum Balansa 3 4.84~6.91 5.16~6.92 0.82~1.34
Xiaozhuyiyi ( species )
EOR (AR C.chinensis var.chinesis Tod. 65 7.64~12.53 5.63~9.04 1.01~1.97
Yimi ( varieties )
BB (ARFR ) C.chinensis var.formosana 6 7.22~9.61 7.36~9.05 0.91~1.28
Taiwanyiyi ( varieties ) (Ohwi)L.Liu
B (AR C.lacryma-jobi var.lacryma-jobi 28 7.15~12.18 5.26~12.62 0.81~1.74
Yiyi ( varieties )
IR (R ) C.lacryma-jobi var.maxima 5 7.73~10.29 8.52~8.61 0.97~1.18
Nianzhuyiyi ( varieties ) Makino
ERFE(F) C.stenocarpa Balansa 1 11.68 3.02 3.87
Zhaiguoyiyi ( species )
*4 EVERRBERMERASEITSH
Table 4 Statistical analysis of numerical characters in Coix L. germplasm accessions
5iH e BRZE M MK 5 Ay EEL3 F== Wiy TR bR HETE
o e w TN e g ML
(em)  (em)  (mm) (em)  (em) R rBERC A REEDA (mm) (mm)
Items (g)HFW
PH GL SD LL WL TTP PTP NMS BN IL W
NI 380.0 290.0 19.7 92.0 6.0 20.2 20.2 19.0 9.0 47.52 12.53 12.62
Max.
e/ ME 46.4 46.4 5.4 24.4 2.6 2.0 2.0 5.0 2.0 4.15 4.84 3.02
Min.
SEX{E 215.1 153.7 12.4 57.8 4.2 7.1 7.1 11.9 4.2 12.47 9.67 7.10
Mean
Frifi2E 76.89 47.81 3.23 17.91 0.76 3.69 3.69 3.59 2.51 6.00 1.26 1.28
SD
R FE(%) 35.75 31.10  26.07 30.99 17.93 52.05 51.84 30.15 60.09 48.13 13.01 18.04
cv

PH: Plant height, GL: Grain layer, SD: Stem diameter, LL: Length of leaf, WL: Width of leaf, TTP: Total tillers per plant, PTP: Productive tillers
per plant, NMS: Nodes on main stem, BN : Branching node, HFW : 100-fruit weight, IL: Involucre length, IW : Involucre width.The same as below
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Table 5 Correlation analysis of principal numerical characters in Coix L. germplasm accessions
i PR BRUZ ESE 0K OPE BAEEN f%; fz fg ERE ORK R
Items PH GL SD LL WL TTP TP NMS BN HFW IL W
s 1.000
b2 0.642" 1.000
FZEH 0.858"  0.690” 1.000
RN 0.941"  0.583" 0.877" 1.000
58 0.783"  0.679” 0.817" 0.826"  1.000
B 0.152  -0.146 0.182 0.233" 0.075 1.000
HROYEERL 0166 -0.147 0.189 0.246"  0.087 0.994" 1000
F2ETHL 0.867"  0.405" 0.731" 0.845" 06527 03637 03847 1.000
IYRCTE 0.684"  —0.008 0.452" 0.655" 03787 03547 03757 08037 1.000
JER e 0219  -0.128 -0.115 -0.119 0.000 0.193" 0.194" -0.100 -0.130  1.000
LIRS -0.580"  -0.302"  -0.569"  -0.523" 04277 -0203" -0.219" -0.557" -0.463" 0274  1.000
HiE -0.055 0.011 0.013 0.003 0.163  -0.109  -0.111  -0.086 —0.054  0.682" 0.191" 1.000

#5 FORE P=0.01 /K- 3% * FRTE P=0.05 /K- 3

** represent significant at 0.01 level, * represent significant at 0.05 level

*6 BEETMHRMERSEEMTEE

Table 6 Factor loading matrix and contribution percentages of principal components
PER FE A7 Principle factor
Trait 1 2 3 4 5
M CC 0.246 0.671" 0.625 -0.051 0.192
i 5 LSC 0.246 0.671" 0.625 -0.051 0.192
At LCS 0.260 0.659" 0.532 -0.021 0.112
FEk 1, SC 0.203 0.535" 0.284 -0.198 -0.061
YR B YFC -0.431" 0.332 0.397 -0.194 -0.262
B IC -0.273 0.288 0.260 0.103 -0.338"
W14 JG BEN -0.585" 0.337 -0.451 -0.187 0.147
SETEAR 1S -0.224 0.472 -0.473" 0.039 0.369
AU T —0.466 0.475 -0.569" -0.162 0.091
P PH 0.915" 0.155 -0.273 0.039 0.004
FhiJZ GL 0.560" 0.330 -0.203 0.395 -0.484
FZ5HM SD 0.867" 0.178 -0.185 0.147 -0.169
M LL 0.932" 0.121 -0.161 0.067 0.020
5% WL 0.800"’ 0.165 -0.174 0.327 -0.089
ST BRI TTP 0.418 -0.534" 0.411 -0.488 -0.046
AT BESL PTP 0.434 -0.531" 0.410 -0.489 -0.031
FZEA B NMS 0.901" -0.067 -0.162 -0.121 0.138
ST BN 0.692" -0.144 -0.152 -0.298 0.471
ERLE HFW -0.024 -0.503 0.494 0.576" 0.129
Kk IL -0.625" -0.023 0.279 0.216 0.091
T TW 0.014 -0.204 0.259 0.768" 0.378
FfiF{H Eigenvalue 6.557 3.469 3.103 1.995 1.122
BTHk% ( % ) Contribution rate 31.223 16.520 14.777 9.501 5.342
ZRGTHR % ( % ) Cumulative percentage 31.223 47743 62.520 72.021 77.363

VIR FRR R A R T RO N

1

'means the biggest absolute value of an index in all factors
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*ETE 108 ﬁj\%_&‘}%ﬁﬁﬁﬂ@ 22 /l\%iﬁ!‘fi#j@%f% Table 7 The mean values of 12 numerical characters in 3

TR GRS ATy 17.0 b DI e ———E P E—

BN 3 (B 2.4 7 ), T — "
i } P (em ) PH 100.3 208.3 3234
= | FRZ (em ) GL 922 1543 184.4
i35 | F25H41 (mm ) SD 7.7 12.3 16.3
6 | MK (em)LL 33.1 55.6 83.8
55 o IFFERTFE (om ) WL 3.3 42 5.0
s KSYEERL TTP 70 6.4 9.7
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