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Evaluation of the agronomic characteristics and nutritional components of
51 Coix lacryma-jobi germplasms in Hunan
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Abstract: To breed Coix lacryma-jobi for feed, 51 germplasm resources were analyzed for their crude protein, crude fiber,
ash, crude fat, calcium, phosphorus, fresh grass yield, plant height, stem thickness, and tiller total. Fuzzy membership
function, correlation analysis, principal component analysis, and cluster analysis were used to evaluate these traits, and the
following results were obtained. (1) The cumulative contribution rate of the four main factors, namely yield, mineral, crude
ash, and crude fat, to the total variation reached 66.16%. (2) The 51 C. lacryma-jobi germplasms were systematically
clustered into three categories. Of these, 10 germplasms with high comprehensive quality evaluation scores were selected
(Longhui coix, YY03-02, Xiaoheike, YY-37, YY-21, YY17-32, YY17-07, YY03-09, YY17-12, and YY17-03). The present
study offers germplasm materials and theoretical support for the selection of C. lacryma-jobi varieties with excellent
agronomic and quality traits suitable for production in Hunan.
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B IR AR RS & 12,88, 1.12,
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Table 1 Information of the tested Coix lacryma-jobi germplasms

4i’5 Code % FF Name HKiF Source %5 Code %MK Name K8 Source
HIF A T 8 RIE R
1 YY17-12 Hunan Province, Changning City 27 YY-25 Hunan Province, Yanling County
WA R g E R R
2 YY17-13 Hunan Province, Xinhuang County 28 YY-27 Hunan Province, Yanling County
1R R T T 28 A T
3 YY17-18 Hunan Province, Hengyang County 29 YY-29 Hunan Province, Chenzhou City
4 YY17-19 T 44 1 B L 30 BT TG A T
) Hunan Province, Hengyang County Taiwan NYM Hunan Province, Chenzhou City
T 44 1 B L TP A o T
> YY17-20 Hunan Province, Hengyang County 31 YY17-07 Hunan Province, Linxiang City
i R At WA iR B
6 YY17-21 Hunan Province, Pingjiang County 32 YY17-10 Hunan Province, Yuanling County
WA TR WF A iR B
7 YY17-22 Hunan Province, Shimen County 33 YY17-11 Hunan Province, Yuanling County
g YY1723 I A BRI B 34 I [ 5 X P 4 e 1] B
B Hunan Province, Taoyuan County Longhui Coix Hunan Province, Longhui County
T A I
9 YY17-24 Hunan Province, Taoyuan County 35 YY17-04 Hunan Province, Linxiang City
I BRI B HrE R
10 YY17-25 Hunan Province, Taoyuan County 36 YY18-1 Hunan Province, Xinhua County
BRI WA
1 YY17-26 Hunan Province, Linxiang City 37 YY17-03 Hunan Province, Linxiang City
12 YY17-27 T 4 I T 33 241143 K HR T
B Hunan Province, Linxiang City 24 Kawagani Rice Chonggqing City
IF A R B IR I B
13 YY17-28 Hunan Province, Huarong County 39 Yy-21 Hunan Province, Chengbu County
14 YY17-30 T 4 Do bR B 40 260 I E L R
B Hunan Province, Yuanling County 26 Shi long Coix Chongqing City
HIF R B iRy Rt
15 YY17-31 Hunan Province, Huarong County 41 ¥Y17-33 Hunan Province, Xinhua County
T i
16 YY-01 Hunan Province, Chaling County 42 YY03-02 Yunnan Province
WIE A KR ZHA
17 YY-02 Hunan Province, Chaling County 43 YY03-03 Yunnan Province
R 1 il
18 YY-04 Hunan Province, You County a4 YY03-04 Chonggqing City
19 VY05 WIFE AR R 45 /N P 4 e 1] B
) Hunan Province, Chaling County Xiaoheike Hunan Province, Longhui County
WIFE AR R H KT
20 YY-07 Hunan Province, Chaling County 46 YY03-06 Chongging City
HIF 8 R KR a8 B4
21 YY-08 Hunan Province, Yanling County 47 YY-37 Hunan Province, Zixing City
T 2 7 B e
. s . TR A8 7K
22 YY-14 Hunan Province, Mayangmiao 48 YY17-32 Hunan Province, Yongshun County
Autonomous County
B HEAR IUPIIES)
23 YY-16 Hunan Province, Guidong County 49 YY03-09 Sichuan Province
R I L W
24 YY-17 Hunan Province, Lanshan County 50 YY17-15 Hunan Province, Guidong County
2 _— T8 91 . ER ERH
) Hunan Province, Xinhua County Yunnan Heike Yunnan Province
2% Y23 WIE A el B _ _

Hunan Province, Yuanjiang City
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Figure 1 Monthly temperature and monthly preciptation at

the experimental field in Liuyang in 2018 and 2019

K H Excel 2019 % H# %45, SPSS 19 #E 17 % 7 &
SENE BT A SEPE BT T B A 4 BT R B SR AT

2 R 550
21 AREETMR&ERM~A= MR
SIME TR R EIFEMMEA S &N 8.94%~

12.60%, k2K 2 &5 B4 9.82%~ 14.29%, g i & &
N 1.71%~ 5.73%, 41 4E & & N 26.06%~ 32.78%.

HAYY-07 B E A S E&E, N 12.60%:; YY17-26
R 2K 43 & B B i, N 14.29%; Y'Y 03-02 FFH fig i
SEEE, N 5.73%: XYS17 & & m, N 0.50%:
YY17-07 ()45 & & 5 51, 9 0.61%; YY17-30 (14 F
HE & B RAK, N 26.06%. 6 F S B IR 048 5 R 8
N 5.74%~30.91%, AR i« B A0 AT (1) A8 S5 i 5
B, AR RBUT BN 30.91%. 18.54% Al 16.59%,
fief L 1) AR S RN 28.58% (3K 2).
2.2 HIXNE R RAIHE XM ST

fidf g b 2RO R v ) BE AR S IR A K
KAEAP<00), 5EHASEE.HESENEHSELE
IEMRRR, SHAHE HENSEMHEASTE
BEHRMXKR, HAGFERZEMN, KPS E S
(R o AR TR B BB R i E A
PR v FURL G 1D 3250 52 2 35 AR DG OC R, A A 2 VB 35
KK R (P<0.05) (% 3).
23 HINEWMBRER ST S

R 4 0T R R BUCR AR R T 1
RIUHT 4 A E R MFREE Y KT 1, Rib Tk %
ik 66.16%, 1 LA Bt 10 MR R ARE . 251 E
FA3 O TR 3R B K, N 27.04%, 45 AE [ 5 E 5K
PEAR R s 6 B 5, RRAE W) & Y O IR Hos A
0.5 PA b, XEHAIRE = EHF K, KL, 31 Ky
HFEER T B2 ERT I TTRRE N 15.686%, RiE

R2 SIBBEEMREFRERFESN

Table 2 Variance analysis of the nutritional traits of 51 Coix lacryma-jobi germplasms

il WO BUME TR WEE TRRH .

Indexr Maximum  Minimum Mean Standard deviation Coefficient of variation
12 1 Crude protein/% 12.60 8.94 10.17 0.67 6.61 3.95"
K45y Ash/% 14.29 9.82 11.74 1.11 9.4 3.84"
H£F4E Crude fiber/% 32.78 26.06 28.90 1.66 5.74 444"
LIS 7 Ether extract/% 5.73 171 2.88 0.89 30.91 20.86"
% Phosphorus/% 0.50 0.00 0.30 0.01 18.54 565"
45 Calcium/% 0.61 0.28 0.41 0.07 16.59 17.02”
k4 Plant height/cm 179.81 10557 13771 18.13 13.17 469"
M Stem diameter/mm 10.42 6.52 9.30 0.60 6.43 1.26
43 BEEY Tiller number 8.53 5.23 6.72 0.77 11.50 1.06
@7 5 Fresh yield/(thm ©) 55.56 18.03 32.66 9.33 28.58 7417

* R[] — 5 TR IR AN [ P iR 18] 28 57 55 25 (P < 0.05),  ** R ifi 18] 2 S W .3 (P < 0.01); K3 [

*, significant difference in the same nutritional trait among the germplasms at the 0.05 level; **, significant difference in the same nutritional trait among

the germplasms at the level 0.01; this is applicable for Table 3 as well.
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Table 3 Correlation analysis of the evaluation indices of 51 Coix lacryma-jobi germplasms
EEE PR =M 7B e i HEA Koy M4 g o4
Index Plant height ~Stem diameter Tiller number ~Fresh yield Crude protein ~ Ash ~ Crude fiber  Ether extract P
Z5H Stem diameter 043"
3 BEH Tiller number 0.40” 0.26
¥ 507 &t Fresh yield 086" 039" 056"
HLE A Crude protein -0.25 -0.02 -0.13 ~0.20
4y Ash 0.17 035" 0.12 0.20 -0.05
HEF4E Crude fiber -0.12 0.06 -0.13 -0.11 0.23 -0.07
MBS Ether extract 0.09 -0.02 -0.11 -0.09 -027 0.10  —0.08
P 0.05 0.15 0.10 0.01 0.08 0.01 0.06 -0.10
5 Ca 0.11 0.01 -0.03 0.01 0.04 -0.22 0.18 -0.02 028"
952 B KNI B AR, I, 252 By K. B 4 E T TR O 11.13%, AL

N DB T o 53 TR T TTERE N 12.31%, FF
Ik 17 B A K ALK 2y, D, 3 3 o A

x4 SIBEUMRERSFHERE . FHEE.

HAE ORI A NG W, PR, B8 4 25 a9 L AE
7 (& 4.

Table 4 Principal component characteristic vectors, eigenvalues, contribution rates, and cumulative
contribution rates of 51 Coix lacryma-jobi germplasms

F 53 Principal component

izt

Index 1 2 3 4
Fki& Plant height 0.531 0.040 —0.172 0.002
25 Stem diameter 0.372 0.172 0.297 0.347
43 BEXY Tiller number 0.406 0.085 0.006 -0.335
ff B B Fresh yield 0.547 0.064 —0.041 -0.189
F & A Crude protein -0.203 0.403 0.448 -0.098
K4y Ash 0.236 —0.167 0.510 0.434
FL£F4E Crude fiber -0.125 0.418 0.123 0.303
HMg M7 Ether extract 0.018 -0.404 -0.314 0.587
% P 0.062 0.459 —0.145 0.245
% Ca -0.004 0.468 —0.533 0.194
FHE{H Eigenvalue 2.704 1.569 1.231 1.113
TUHRZR Proportion/% 27.035 15.686 12.306 11.129
SFTTHRZE Cumulative/% 27.035 42.721 55.027 66.156

24 HIABEWHEHREDN

FH T 2% Fi b 8] B2 20 AN A ), R EE AR 48 = i 29 93
45 1 8 S VF H8 b5 5 R F SPSS 8 A4 ik AT
b HE 4L ¥ 4K (Z-score), & I8 bp AL J5 B & 48 Fr X
SUANFH R EAT SR 25, il 2 Frow, fEBE N 15 B,
A ST AN E R Ak 3 KK BT RES 30

FRBT, e H) 58.82%: & KA & 10 AN HP 5, o5
SVHUI 19.61%; 38 M6 & 11 AP, s 20
21.57%.

eyl R R = N =Ry i || K
BRI, E IR IME R KB DA AR e
KEEZ ), J& T BM R (K 5).
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Figure 2 Cluster analysis of 51 Coix lacryma-jobi germplasms
5 1-51 BRSBTS R 1 PR R %6 .
Code 1-51 replaces Coix lacryma-jobi germplasms corresponding to
Table 1; this is applicable for Table 6 as well.
RS INLKBEMREN

Table 5 Average values of eight evaluation

2.5 BB FZRIRTTIE

sB 8 oK B o BTV R B F RO B 1 S B, 6 R
JFT M 2 AN IR 5 AT 5 58 TR AN B — AR 2 07 3R P,
Hrb D AEAFR LA VN 155, R LA P
A, 1 B A [ R B ) % F b 2R A 15 4 A
Her 45 8 (R 6), RILLES1F 7 HEAE T 10 7 11 52X
Fh 5 43 ) R B 1 25 0. Y'Y 03-02. /N BB 5L YY-37.
YY-21. YY17-32. YY17-07. YY03-09. YY17-12 #il
YY17-03, fb it 2 BAR R0 R i D 1 [e] & o0, 32K
R 5 5 7 ML B 1 R AR s R O R A 1 s
J& PR BUEHER 23 25 1. 1,40 3. 4.2 F1 3 (35 6).
3 it

ST 43 & UM 10 AN FR AR 2 K A AR AR
S, AR RHON 5.74%~30.91%, bk g i K fif 55
PR AR S R AR, W T AN R B OB R AR IX 2 A
5 T P 25 5O 5 0 vy o ) R 7 A VP A A A e
B ) B AR AR, AW S T BRI 51 409 3 SR (]
fit ff 5 = B 25 BB B, My 18.03~55.56 t-hm ~o ASHF
A B B ) 4 R 0 LA A T A R O A A
B B PR B (61.93~94.22 thm 0) ZRE K 5 &7
o 2 7 7 M X BE AT K BB 1y B UG B T
FOHHRHE 45 B (BB P2 B 111 vhm ) Fl 5 g1 4 Y
R 22 755 20 S S [ i 7 B R BT 9 45 SR I B K
FR . IXATRE S SRR E AR BRSPS L B
3 75 SN B B AR Rl A 5P, RLR B A R 1A
B B B — AN AR AR, RHT A o Ay
APk E T B & N 8.94%~ 12.60%, V35 &
B4 10.17%, 5 H 5 2P ) [ i 25 P i o R
A, T I e S S R (7.65%), 1R T
RN IR AR R E

indices of the three groups of materials

febr B Group

Item 1 Il m
Pk Plant height/cm 130.67 127.79 165.95
ZXH Stem diameter/mm 9.23 9.03 9.73
(¢ 557 5 Fresh yield/(thm *) 30.15 26.16 45.40
FEE A Crude protein/% 10.42 9.67 9.97
K5y Ash/% 11.44 11.68 12.61
FANE N7 Ether extract/% 2.41 4.10 3.07
f#% Phosphorus/% 0.35 0.30 0.33
£5 Calcium/% 0.42 0.39 0.38
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Table 6 Membership function analysis of 51 Coix lacryma-jobi germplasms
P - i% % iﬂlﬁ Mefmbershlp fu;lfili)n va‘lue _ % et AR "
Code pjang h'?ight/ Stemgd:iameter/ F;ej ;e%d/ Cruﬁﬁe%riein/ zfs)kjv Ethtﬂrﬁeax}?r?act/ PhOS}E;FIOIUS/ Calc?um/ Comr\)/rael}lieenswe Ranking
cm mm (t-hm?) % % % % %
1 0.04 0.03 0.10 0.00 0.02 0.14 0.03 0.06 0.43 9
2 0.01 0.02 0.05 0.01 0.01 0.00 0.10 0.02 0.23 46
3 0.03 0.02 0.09 0.02 0.03 0.04 0.07 0.06 0.36 20
4 0.04 0.02 0.02 0.01 0.00 0.06 0.04 0.06 0.24 45
5 0.04 0.03 0.06 0.01 0.02 0.01 0.10 0.06 0.33 30
6 0.02 0.02 0.06 0.01 0.03 0.07 0.06 0.05 0.33 32
7 0.02 0.03 0.07 0.01 0.00 0.02 0.00 0.01 0.17 50
8 0.03 0.03 0.03 0.02 0.04 0.03 0.06 0.05 0.29 38
9 0.04 0.03 0.07 0.01 0.01 0.02 0.05 0.06 0.30 37
10 0.01 0.03 0.03 0.01 0.01 0.12 0.03 0.02 0.27 42
11 0.00 0.03 0.01 0.01 0.06 0.14 0.02 0.06 0.35 29
12 0.04 0.03 0.04 0.02 0.02 0.06 0.03 0.08 0.32 33
13 0.03 0.02 0.08 0.02 0.05 0.03 0.05 0.03 0.31 34
14 0.02 0.03 0.01 0.01 0.04 0.03 0.07 0.03 0.23 48
15 0.04 0.03 0.05 0.01 0.01 0.14 0.07 0.07 0.41 12
16 0.03 0.03 0.07 0.00 0.04 0.06 0.04 0.00 0.27 43
17 0.03 0.03 0.03 0.01 0.03 0.14 0.06 0.02 0.35 23
18 0.03 0.04 0.12 0.01 0.03 0.01 0.01 0.03 0.29 39
19 0.02 0.04 0.08 0.03 0.04 0.04 0.13 0.02 0.39 14
20 0.04 0.03 0.12 0.04 0.02 0.02 0.05 0.05 0.37 18
21 0.03 0.03 0.09 0.02 0.02 0.02 0.04 0.03 0.28 41
22 0.04 0.03 0.06 0.03 0.00 0.03 0.10 0.07 0.35 27
23 0.03 0.03 0.07 0.02 0.03 0.04 0.09 0.06 0.36 21
24 0.03 0.04 0.05 0.02 0.01 0.03 0.07 0.05 0.30 36
25 0.05 0.03 0.12 0.01 0.00 0.06 0.07 0.03 0.37 17
26 0.03 0.04 0.06 0.02 0.03 0.01 0.02 0.06 0.26 44
27 0.04 0.03 0.08 0.01 0.03 0.03 0.07 0.06 0.35 24
28 0.03 0.03 0.06 0.02 0.03 0.03 0.08 0.07 0.35 26
29 0.03 0.03 0.04 0.03 0.00 0.09 0.05 0.03 0.30 35
30 0.03 0.03 0.05 0.01 0.01 0.15 0.05 0.02 0.36 22
31 0.07 0.02 0.12 0.00 0.00 0.03 0.09 0.11 0.45 7
32 0.04 0.03 0.06 0.02 0.02 0.03 0.09 0.06 0.35 28
33 0.00 0.03 0.00 0.03 0.02 0.03 0.09 0.03 0.23 47
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Table 6 (Continued)

P - ?%@iﬁﬁ Mefmbershlp fu;lfili)n va‘lue _ % GORRERE

Code Plant h'?ight/ Stemgd:ia?neter/ F;ij ’;:e%d/ Cruﬁﬁe%riein/ fs)}ju Ethtﬂrﬁeax}?riact/ Phosg;}%oms/ Calc?um/ Comgraeliznswe Ranking

cm mm (thm ) % % % % %

34 0.09 0.04 0.19 0.01 0.04 0.11 0.12 0.07 0.67 1
35 0.01 0.03 0.01 0.01 0.02 0.05 0.01 0.01 0.15 51
36 0.01 0.03 0.03 0.02 0.05 0.09 0.08 0.05 0.36 19
37 0.07 0.04 0.13 0.03 0.05 0.06 0.02 0.03 0.43 10
38 0.03 0.03 0.02 0.03 0.03 0.06 0.08 0.05 0.33 31
39 0.08 0.03 0.18 0.00 0.03 0.11 0.00 0.04 0.48 5
40 0.02 0.00 0.01 0.02 0.02 0.10 0.02 0.04 0.22 49
41 0.08 0.04 0.16 0.01 0.06 0.02 0.03 0.01 0.41 13
42 0.05 0.04 0.05 0.01 0.03 0.21 0.10 0.06 0.55 2
43 0.07 0.04 0.11 0.02 0.02 0.09 0.01 0.03 0.39 15
44 0.04 0.04 0.06 0.02 0.03 0.04 0.02 0.04 0.29 40
45 0.08 0.03 0.16 0.02 0.04 0.05 0.09 0.05 0.52 3
46 0.03 0.04 0.04 0.02 0.04 0.05 0.10 0.04 0.35 25
47 0.08 0.04 0.16 0.00 0.04 0.02 0.10 0.05 0.50 4
48 0.06 0.03 0.11 0.01 0.06 0.11 0.07 0.00 0.45 6
49 0.06 0.03 0.11 0.01 0.03 0.11 0.05 0.03 0.44 8
50 0.07 0.03 0.16 0.02 0.04 0.02 0.05 0.02 0.41 11
51 0.06 0.03 0.07 0.02 0.04 0.06 0.07 0.04 0.38 16

0 R 21 7 455 OB R 45 R T A R —
AN & 1 R A L1575 (Miscanthus floridulus)~ JE 5
(Erianthus rufipilus)” " 1) 2 25 (Setaria viridis) F1 # 15
5 (Themeda japonica)™, X T 6% 5 Wi 1 i 7 1+

A %

PR 0BRSS B B 72 AR W 25 IR A OG, R
PR A BERU IR R e = I N R, 5l
NI LA R — 8. Ik, ERr i K
Wrdk 32 T & % (Sorghum bicolor)™ ™ F1 £ K
(Zea mays)° " SR E T2 R4 0T SR . A
W 583z H 35 a3 o0 i, K00 5E 1 3 B0 IR U I
KR Z AN Tabr b4 2 8 N EFabr, HME
MM R T AR Z MR, & h T ERH8ENT
Yoo EBR 22 R AT ERAE E, R R R A
() Aot o3 [) A R AH 3 B Kl 23 D — 2 o T SR ok it 5

S ER A 15 70 HEAE AT 10 07 R 85 TORN it 5 3R S8 45 R

o e

— B, WEER

AW FEXF 51 473 358 CORP 5T A AR IR AT i 5T
WHEAT 258 VEANY, ik 10 4 28 & VEIR AR R A A
J5t, 3K N AE AR HiL B IR Ak A e AR R A TR RE .
B2 2 S0 B BRI PP O R R — AR
AR, K SR I 5 E i, I
5 B SE PR R AR T S (R R S BAT Mk A
JERa ST BRAHE S 10 A 3 B ARAb, 3B A F 1
TN E 22 DA 15 b 2 L BN 4 A PR AR R

5

AN [ o Joit 355 TR e 00 R B 1 A 2T 4 B R
SGE R YR, X ZE R I E T AT R A
SRR 2R o AN R A i A TR R 19 % A IR 22 TR A7 A
— € I AR R 5 38 L 38 F AR 58 20 B R gy 23 M S
Jiik, R ST AR B BOR R 2 3 2K, JRIE L R pR AL

4
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