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Abstract: In order to explore the effects of different planting patterns on the agronomic traits and yield
of barley varieties, and to select excellent barley varieties for intercropping with potatoes, 64 Yunnan
barley varieties were used to intercropped with one purple potato variety, with mono-cropped barley
serving as the control group for comparisons. The variation, genetic diversity, and correlation of ag-

ronomic traits and yields in different planting patterns and row-typed barley, and the clustering and
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principal component analysis of 64 barley varieties were analyzed. Based on the principal component a-
nalysis, a comprehensive evaluation was conducted to select barley varieties with better performance
in intercropping with potatoes. The results showed that the 64 barley varieties exhibited high genetic
diversity in agronomic traits, with high variation coefficients in grain weight per plant, spike weight
per plant, stalk weight per plant under two planting patterns; the traits such as plant height, stem di-
ameter, and flag leaf length under intercropping showed high Shannon diversity indices(greater than
2.0). Under both monocropping and intercropping, the two-rowed barley had higher effective spike
number, spike length. seed setting rate, spike density, and thousand-grain weight, compared to the
multi-rowed barley; conversely, the multi-rowed barley exhibited greater internode length, stem di-
ameter, flag leaf width, stalk weight per plant., spike weight per plant, and grain weight per plant
than those of the two-rowed barley. Compared with mono-cropping, the effective spike number, in-
ternode length, stem diameter, seed setting rate, stalk weight per plant, spike weight per plant,
grain weight per plant, thousand-grain weight, and yield of barley varieties under intercropping were
decreased. However, the land equivalent ratio(LER) was greater than 1, indicating an advantage of
the barley-potato intercropping system, and the intercropping between multi-rowed barley and potato
was more advantageous than two-rowed barley and potato. Under both monocropping and intercrop-
ping, correlation analysis showed that barley yield was significantly related to spike weight per plant
and grain weight per plant. Clustering analysis was used to classify 64 barley varieties under inter-
cropping, which were divided into four types, including short-stem with moderate-yield, medium-
stem with low-yield, tall-stem with low-yield, and short-stem with high-yield. Among these, the
fourth category was considered as promising germplasm, which is suitable for intercropping with po-
tatoes. Principal component analysis and comprehensive evaluation identified five barley varieties with
better comprehensive traits under intercropping: Aisi 82-1, MF 21-30, Yunkel, MF 20-16, and Yun-
si 16, which can be considered as the most suitable barley varieties for intercropping with potatoes.

Keywords: Intercropping; Barley; Potato; Agronomic traits; Yield; Comprehensive evaluation
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Table 1 Sixty-four excellent varieties and their codes of Yunnan barley
E R S e 7l E R S 3]
Code Name Row type Code  Name Row type
1 =M 9 5 Yunpi 9 —# Two-rowed 33 =M 22 5 Yunpi 22 —# Two-rowed
2 =M 10 5 Yunpi 10 B Two-rowed 34 A 11 5 Yunsimai 11 %1 Multi-rowed
3 =M 11 %5 Yunpi 11 —# Two-rowed 35 = A 12 5 Yunsimai 12 £ ¥ Multi-rowed
4 A 1% Yunsimai 1 £t Multi-rowed 36 M 3 5 Yunpi 3 —# Two-rowed
5 =M Z 2% Yunsimai 2 £ ¥ Multi-rowed 37 =2 13 % Yunsi 13 £ Multi-rowed
6 =3 3% Yunsimai 3 £t Multi-rowed 38 =# 14 % Yunsi 14 £Z ¥ Multi-rowed
7 J& JLFF 4 Aisigan 4 “# Two-rowed 39 B 4 5 Kunpi 4 ¥ Two-rowed
8 M 7 5 Yunpi 7 “# Two-rowed 40 J&EIE 82 FF 1 Aisi 82gan 1 “# Two-rowed
9 M5 % Yunpi 5 . # Two-rowed 41 =M 24 %5 Yunpi 24 ~# Two-rowed
10 HhF 25 Yan 2 —# Two-rowed 42 =I#* 15 Yungong 1 —# Two-rowed
11 Wik 3 %5 Aoxuan 2 % Two-rowed 43 =W 25 Yungongmai 2 B Two-rowed
12 =M 2 5 Yunpi 2 . # Two-rowed 44 =% 35 Yungongmai 3 . # Two-rowed
13 =M 4 5 Yunpi 4 — ¥ Two-rowed 45 WAk A2 LB 1L 8% Hatiexiluotuihuaerleng % Two-rowed
14 =t 45 Yunke 4 %% Two-rowed 46 P& KF Kuanyingdamai I} Two-rowed
15 #iz 15 Zheyun 1 —# Two-rowed 47 B 500 Aisi 500 —# Two-rowed
16 B 2 5 Kunpi 2 B Two-rowed 48 V43 %1 Multi-rowed
17 =M Z 45 Yunsimai 4 £ ¥ Multi-rowed 49 Z~ X 65 Yunwenmai 6 8 Two-rowed
18 =M 12 %5 Yunpi 12 8 Two-rowed 50 =B 5% Yunke 5 £t Multi-rowed
19 =M 14 5 Yunpi 14 B Two-rowed 51 = 65 Yunke 6 Z ¥ Multi-rowed
20 ~E& 1% Yunyumai 1 8 Two-rowed 52 =M 25 %5 Yunpi 25 8 Two-rowed
21 =B 1% Yunke 1 £t Multi-rowed 53 =M 26 5 Yunpi 26 —#: Two-rowed
22 Z M 155 Yunpi 15 — ¥ Two-rowed 54 =M 75 Yunke 7 Z % Multi-rowed
23 =& 25 Yunjing 2 ¥ Two-rowed 55 A4 16 5 Yunsimai 16 £t Multi-rowed
24 =M 17 5 Yunpil? ¥ Two-rowed 56 =A% 17 5 Yunsimai 17 % Multi-rowed
25 = 75 Yunsimai 7 Z 1% Multi-rowed 57 =2 18 5 Yunsimai 18 £ % Multi-rowed
26 =M Z 8% Yunsimai 8 %2 ¥ Multi-rowed 58 M 27 5 Yunpi 27 I} Two-rowed
27 M 18 5 Yunpi 18 8 Two-rowed 59 =M 28 5 Yunpi 28 8 Two-rowed
28 =M 20 5 Yunpi 20 ¥ Two-rowed 60 MF20-16 ¥ Two-rowed
29 ¥~ % 4 5 Tengyunmai 4 % Two-rowed 61 MF20-25 £t Multi-rowed
30 =3 9% Yunsimai 9 £t Multi-rowed 62 MF20-31 £t Multi-rowed
31 =iZ 10 5 Yunsimai 10 £ ¥ Multi-rowed 63 MF21-30 £ ¥ Multi-rowed
32 =M 21 %5 Yunpi 21 ¢ Two-rowed 64 MF21-32 £t Multi-rowed
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Table 2 Variation of agronomic traits of barley under different planting patterns
" Hi/E Mono-cropping [a]4F Intercropping

%ﬁi - {H 75 S 3 5 5 A A 7 S 5 5t R

Mean Range CV/% Mean Range CV/%
¥# PH/cm 88.83+21.83a  30.33~126.33 24.57 84.38+9.75a  56.58~104.58 11.56
AR ES 8.72+2.82a 3.00~18. 00 32. 34 7.78+2.26b 5.00~16. 00 29. 10
FA B IL/em 25.64+4.58a 16.13~36. 86 17. 86 22.89+4,13b  13.84~31.61 18. 04
ZEH STD/em 0.40740. 05a 0.31~0.55 13.10 0.3740.04b 0.30~0.51 11.97
MK FLL/cm 13.96+2.51a 9.56~19. 89 17. 96 13.83=+1. 99a 9.45~18.56 14. 39
5 FLW/cm 0.7040.17a 0.39~1.27 23. 87 0.7740. 26a 0.33~2.19 34,49
K SL/cm 8.16+1.31a 4.83~10. 90 16.03 7.90+1.08a 5.40~9.77 13.65
4559:% SR/ W 92.25+5.97a  74.00~100 6.48 87.2647.27b  66.67~96. 36 8.33
iﬁﬁ SP:EI/,I) 14.21£1.8%9a  10.20~20.00 13.31 14.15%1.53a  11.38~19.19 10. 81
R FF B SWPP/g 12.4444.07a 5.39~23. 30 32.73 10. 5843. 96b 3.42~27.28 37.40
R E SWPP/g 13.6744.47a 3.92~27.51 32.69 11.7344. 62b 5.15~32.09 39. 41
Hifk ki GWPP/g 10.5243. 84a 2.61~22.65 36. 49 9.1043.18b 4,05~16. 21 34.99
TR E TGW/g 42.38+5.29a  32.40~57.10 12.49 40.1246.00b  28.28~56. 69 14.95

R 475 5 R RNS PR R R R AR E 0.05 KPP LA BEES., €30,

Different lowercase letters following data in the same rows indicate significant differences between different planting patterns at 0. 05

level.
length; FLW . Flag leaf width; SL:

weight per plant;

The same in table 3. PH: Plant height; ES. Effective spike number; IL:
Spike length; SR: Setting rate; SPD: Spike density; SWPP. Stalk weight per plant; SWPP. Spike

GWPP: Grain weight per plant; TGW . Thousand-grain weight.

Internode length; STD: Stem diameter; FLL: Flag leaf

The same in below.

O #.4E Monocropping @ [E] 4 Intercropping
(=4 —
2500r S X ol o S
a0 S8 ¢ Q o = x4 8
5 Y2 28 S8 8o SE 3§ g8 28 83 g
4 5 —en — <t ¥= . s — H —_— .
% 2.000F i = 2 - X5 pt =
o — =
|
#HE 1500)
it 5
R .2
$3 1000}
ga
g
o=
@ 0.500f
0000 1 X 1 0 1 ‘\) « 1 1 $ 1 0 1 ? 1 Q 1
?» ‘%‘ gﬁ v AL 36_5 %‘5 «® «®
W ﬁﬁ@‘@ 7 E (e fg-ﬁ $° 88° g®
BT & 5 R
R i
A Z AR Agronomic tralts
1 AEMEEXNTAERZERNSHERELY
Fig.1 Diversity index of barley agronomic traits under different planting patterns
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Table 3 Analysis of variation of different row-typed barley agronomic traits

SEHI{E Mean A% 50 Bl Range WRAB CV/%

PEAR K F e

Trait Row type AR [i] R [ 7 AR ] VE

Mono-cropping  Intercropping  Mono-cropping Intercropping  Mono-cropping Intercropping

= ZF Tworowed  91.87+21.70a 82.27+10.35b 30.3~126.3 56.58~104.58 23.62 12.58
PH/cm £ ¥ Multirowed  84.09421. 60ab 87.687.85ab  39.3~118.8 70.92~101. 42 25.69 8.95
A % Two-rowed 9.9242, 75a 8.62+2.31b 3.00~18.00 5.00~16.00 27.68 26. 84
ES Z# Multirtowed — 6.84%1.70c  6.48%1.45¢ 5.00~11.00 5.00~10.00 24. 85 22. 33
7 a] K BE T % Two-rowed  25.0744.99ab 22.10+4. 72¢ 16.13~36.86 13.84~31.61 19.92 21.35
IL/cm £ ¥ Multirowed 26.5343.77a  24.13%2.63bc  18.49~33.79 20.02~29. 62 14. 20 10. 88
| % Two-rowed 0.3740.03c 0.35740.03d 0.31~0.47  0.30~0.41 9.31 7.67
STD/cm £ Multitowed  0.4440.05a  0.4140.04b 0.37~0.55  0.36~0.51 11.35 10. 37
JHER K “# Tworowed  14.05+2.76a 13.6642.04a  10.10~19.89 9.45~17.88 19. 62 14.97
FLL/cm Z# Multirowed 13.81%£2.10a  14.10%1.91a 9.56~18.22 10.63~18.56 15.23 13.58
JHE 1 Two-rowed 0.63740.13b 0.6840.15b 0.39~0.97  0.33~0.98 21.03 22.61
FLW/cm £ Multirowed  0.8140.16a  0.91+0.33a 0.56~1.27  0.60~2.19 19. 29 36. 74
K & Two-rowed 8.5241.23a  8.2520.96a 4.83~10.90 6.08~9.77 14.41 11. 66
SL/em £ Multirtowed  7.5941.25b  7.36%1.04b 5.61~10.34 5.40~9.52 16. 42 14.12
Ep —# Tworowed — 94.97+3.87c  90.2445.88d  80.00~100.0 72.22~96.36 4.07 6.51
SR/ % £ ¥ Multirowed 87.9946.25a  82.614£6.85b  74.00~95.71 66.67~91.51 7.10 8.30
A SPD/ M Tworowed — 14.9141.79a  14.76%1.42a  11.94~20.00 12.97~19.19 11.98 9.60
(grains * em™ ') Z# Multi-rowed 13.12+1.52b  13.22+1.21b 10.20~17.18 11.38~17.47 11.57 9.16
L RFT — % Two-rowed  12.26+4.56ab 10.24%4.21b 5.39~23.30 3.42~27.78 37.17 41.12
SWPP/g Z# Multirowed 12.724:3.42a  11.1143.54ab  7.27~20.52 6.12~18.51 25. 49 31. 87
LR34y “ B Tworowed  11.8743.68b 9,864, 45¢ 3.92~23.30 5.15~32.09 31.00 45.11
SWPP/g Z 1% Multi-rowed 16.48+4.18a  14.64+3.20a 9.41~27.51 10.06~22.68 25. 36 21.87
L8V A ~#& Two-rowed 9.04%3.09b  7.24%2.07c 2.61~18.28 4.05~11. 84 34.17 28. 61
GWPP/g £ F; Multirowed 12.84+3.80a 11.99+2. 34a 6.53~22.65 8.34~16.21 29. 56 19. 47
TR B Two-rowed  43.484+5.99a  41.55:46.50a  32.46~57.10 30.04~56.69 13.78 15.65

TGW/g Z % Multi-rowed 40.6643.41a  37.88+4.36b 32.40~45.43 28.28~46.30 8.39 11.51
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Fig. 2 Diversity index of agronomic traits of barley with different row types
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Table 4 Yield and land equivalent ratio of the two crops under two planting patterns

B 5 = 1EY) 7 T Y&
Planting pattern Crop Yield/(kg * hm™?) Land equivalent ratio(LER)
Wl LA Potato 43 819. 66+7 562. 15a

Mono-croppin ) )
bping “ W K#F Two-rowed barley

£ W K# Multi-rowed barley
[a] 4 1 44 % Potato
ntereropping | T K# Two-rowed barley
[a] fE 11 I % Potato
Intercropping I LH k% Multi-rowed barley

6 169.90E2 479. 42ab -
7 170.04=£3 817.02a

18 989.59+6 227.03b
1. 20
4524.6041 889.49c¢

18 055. 65+4 932.09b
1.63
5796.97=+1 807. 64bc

(R T RIRIAE 10 43 3ldE e K2 5 S SRR DL K e K2 5 DR S m e, HIRVEY R 5 i 5 AR R 5 Bk 2678 22 57 .35 (P<<0. 05).,
Intercropping I and II refer to the intercropping of two-rowed barley and potato, and the intercropping of muti-rowed barley and po-

tato, respectively. Different letters following data in same column of same crop mean significant difference(P<Z0. 05).
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Fig.3 Correlation analysis of yield and agronomic traits of barley under different planting patterns
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Table S Principal componentscores and component loadings of barley agronomic traits under intercropping

A RFAE ] i Eigenvector of the principal component

(EXTN

Trait PCl PC2 PC3 PC4 PCS5
254 STD 0. 840 —0.299 —0.055 —0.012 0.075
HRRK . GWPP 0.749 0.010 0.511 0. 307 0.078
ki E SWPP 0. 747 0. 097 0.319 0. 384 0.169
¥eE PH 0.716 0.279 —0.390 —0.161 —0.150
HERFE SWPP 0. 687 0. 346 —0.453 0. 050 0.140
i 5E FLW 0. 643 —0.356 —0.154 —0.335 0. 199
HRERES —0.026 0.763 —0.133 0.462 0.171
A K E L 0.583 0.596 0.084 —0.284 —0.077
45590% SR —0.477 0.583 0.242 0.252 0.130
TR E TGW —0.113 0.557 0.082 —0.402 —0.302
A4t Yield 0. 070 —0.083 0. 854 0. 042 0.071
K SL —0.041 —0.059 —0.508 0.558 —0. 260
T B SPD —0. 304 0. 259 —0.113 —0.436 0.708
K FLL 0. 209 0.273 0.343 —0.339 —0.422
B Eigenvalue 3.945 2.163 1. 955 1.520 1.017
Tk % Contribution rate/ % 28.176 15. 451 13.963 10. 860 7.265
Z1 5k # Cumulative contribution rate/ % 28.176 43.627 57.590 68. 450 75. 714
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Table 6 Values and ranking of principal components of 64 barley varieties under intercropping
Viiﬁiﬁfde D, D, D D, Ds D Hi4 Rank
1 —2.112 1.620 —0.751 —0.517 —1. 141 —0. 589 52
2 —1.351 1.911 —0.193 —0.949 —1.257 —0.307 44
3 —0.835 —0.164 —0.609 0.251 —0.598 —0. 362 45
4 0.418 —0.457 1.914 —0.431 —1.215 0.180 24
5 0. 388 —0.507 1. 555 0. 305 —0.707 0.230 20
6 —0.668 —1.482 1. 893 —0. 066 —0.252 —0.178 39
7 —3.892 —1.602 1. 225 —1.454 0. 087 —1.325 64
8 —2.997 —1.509 —1.870 0. 957 0. 654 —1.187 62
9 —1.799 0.242 —0. 888 1.590 0.796 —0.363 46
10 —3.185 —1.334 —0. 980 —1.710 1. 915 —1.287 63
11 —1.136 1.922 —0.735 1.267 1.911 0.151 25
12 —2.782 —0. 897 —0.729 0. 443 —0. 444 —1.009 60
13 —1.282 0.173 —1. 360 0.235 0.912 —0.433 48
14 2.538 —1. 341 0. 648 —0.196 0.978 0. 648 13
15 —2.163 0.170 1. 823 —1.344 0.436 —0. 443 49
16 —0.098 —0. 316 —1.431 0.403 —0.035 —0.235 41
17 0. 336 —1.009 0. 842 0.190 —0.424 0.046 30
18 —1.407 —0.668 —1.401 1. 626 —0.472 —0.553 51
19 —0.483 —1.093 —2.911 0.275 —1. 264 —0.773 57
20 —1.203 —1.569 —2.075 0.106 —0.763 —0.915 59
21 4. 504 —0.001 —0. 542 —1. 820 2. 866 1. 204 3
22 —1.408 0. 045 0.482 2.455 0.711 —0.004 33
23 —1.164 —0.602 —0.722 0. 856 —0.619 —0.474 50
24 —0.542 —0.070 —0.492 2.504 0.116 0.048 28
25 0.513 —0.618 0.631 —2.259 0. 044 —0.105 37
26 0.662 —1. 366 1. 904 0.752 —0.621 0.278 19
27 0. 057 3.189 0. 260 0.598 0.530 0. 649 12
28 —1.494 —0.038 —0.083 —1.899 —2.316 —0.813 58
29 —2.299 —2.329 —0.940 0.613 0.637 —1.026 61
30 0.572 —0.682 1. 656 1. 429 —0.032 0. 440 17
31 —0.482 —1. 450 1. 384 0.083 —0.302 —0.179 40
32 0.020 0.661 0. 180 —1.232 —1.116 —0.082 36
33 —0.781 2.050 1.619 —1.552 0.409 0.184 23
34 1. 873 —0.700 0. 054 —0. 380 1. 081 0. 464 15
35 2.104 —0.922 —0.622 —1. 040 —0.835 0.190 22
36 —1.577 1. 887 —1.227 0. 849 —0.325 —0. 255 43
37 1. 796 —0.024 1. 365 1. 397 —0.157 0. 833 8
38 1. 750 0.532 2.796 —1.038 —1.819 0.721 10
39 —0.929 1.319 0. 159 0.482 —1.073 —0.061 35
40 1. 269 1. 895 2.220 1. 984 1. 475 1. 283 1
41 —1.536 1. 170 1. 245 —1.113 0.462 —0.165 38
42 —1.125 1. 264 —0. 251 —1.799 —0.933 —0.420 47
43 0.129 1.976 —0.636 —1.302 —0.165 0.099 26
44 1. 249 1.711 —2.643 0.103 —0.548 0.219 21
45 3.161 4.402 —3.026 0. 386 —1.485 1.082 6
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(42K 6 Continued table 6)
Viiﬁiﬁfdc D b b D o i i Rank
46 0. 893 1.518 —2.371 —2.486 1. 840 0.019 32
47 —1.902 —0.431 —0.074 0. 402 —0.546 —0. 609 53
48 1. 691 —0.755 0.318 —2.542 —0.567 0. 087 27
49 —1. 645 —0.923 —0.614 —0. 251 0. 481 —0. 684 54
50 4,745 —3.504 —2.133 —1.062 0. 886 0. 447 16
51 2. 834 —1.061 —0.875 1.658 —1.054 0.616 14
52 —0.186 2. 034 0. 820 —1.486 2.537 0. 399 18
53 —2.424 —0.503 —0.081 0. 495 —0.212 —0.734 56
54 1.605 —1.731 —0. 842 —0.075 —0.160 0. 047 29
55 1.947 0. 667 1.720 1.462 0. 445 1.083 5
56 1.822 —0.087 2. 455 0. 335 —0.643 0.832 9
57 0. 104 —1.111 1.718 —0. 847 0. 302 0.027 31
58 —1.809 0. 066 1.731 1.526 0.853 —0.030 34
59 —2.514 —0.634 —0.260 0. 349 1. 344 —0.707 55
60 1.402 3.735 0. 260 0. 843 —0.091 1.093 4
61 0. 088 —0. 445 —0.134 —1.410 —0.295 —0. 237 42
62 1. 992 0. 130 1.734 1.310 0.337 0. 990 7
63 4.733 —0.861 —0. 961 1.533 0. 120 1. 242 2
64 4,013 —1.497 —1.152 0.210 —0.677 0.712 11
x7 EEEXTAAMRABHXEZEREURMFEFLTHENTRRY
Table 7 Average agronomic traits and yield of barley in different germplasm groups under intercropping
" 55 1 268 Group 1 55 11268 Group 1l 28 Group I S5V 2 Group N
Mean CV/% Mean CV/% Mean CV/% Mean CvV/%
¥k PH/cm 83.47+10.68  12.80 85.66+7.70 8.99 100. 33+3. 93 3.92 82.00+8. 77 10. 70
AL ES 7.42+2.38 32.03 7.76+2.08 26.76 10.33+2.52 24,35 7.85+2.16 27.50
PR IL/em 22,3344, 12 18. 46 21.63+3. 48 16. 10 29,5441, 38 4.65 23.65+4. 02 17.00
254 STD/em 0.3820.05 12.73 0.36£0.06 15. 69 0.3920.03 8. 42 0.380.03 7.81
MK FLL/em 14,1641, 82 12.82 13.10+2, 31 17.67 14.79+2.18  14.73 13.92+1. 84 13.18
M58 FLW/em 0.8840. 35 39. 38 0.64+0.20 30. 49 0.89+0.08 9.38 0.7240.13 18. 41
K SL/cm 7.95+1.10 13.81 8.15+1.10 13.49 8.00+1.75  21.84 7.637+0.96 12. 60
4595 SR/ % 85.39+8.27 9.68 86.15+7.73 8.98 89.97+1.18 1.31 90.05+5, 21 5.78
ii{igzz/,l) 14.2741.31 9.16 14,2641, 49 10. 48 14.45+2.41 16. 67 13.88+1.76 12. 66
éﬁwﬂf;ﬁ% 10. 43+3. 60 34.51 10. 2842, 91 28. 34 21.14+5.83  27.59 9.44+2.54 26. 88
?‘ﬁ,ﬁ? 11.35+4. 44 39. 09 9.96+3.74 37.57 11.21+3.48  31.08 13.7745.15 37. 41
fﬁj}‘f% 8.89+3.34 37.55 7.42+2.53 34.12 7.0942.40  33.78 11.07+2. 61 23.57
T(*zvi}g 39.85+7. 21 18. 10 39.304+4.75 12.07 42.6610.86  25.45 40.75+4.78 11.73
S
Yield/ 5087.41+675.43  13.28 3 027.79+460.67 15.21  1280.10+628.17 49.07 7 198.65+1015.62 14.11
(kg * hm™?%)
2.6 EERXTRERFMRZEERELSHT WAEIR B 12,5 BRI 202 4 2B R (B 4) . 2K

AL R FAERGUT 64 R REMMTE  BEMRREFIE RS REOLR 7. 8 1 KA



IS RS G T B AR A SR RS AR L IR B R S A

. 843

R4S Variety code

0.

24
59
28
23
16
21
54
29
47
63
37

32

25
50
53
49

27
34
48

17
19
51
10

11

43
61
13
42

18
64
20
35
12

46

45
14

38
57
58
33
56
41
52

62
40
22

39
15

26

BAEEE B Genetic distamce

0 2I.5 5i0 7|.5 IOI.O 12.5 15|.0 17|.5 20I.0 22|.5

25.0
1

T

L Iy gl

30
60
31

HREEEEpEERE ILL L

B4 BEEEXT 64 BARERMBLESTE

Fig. 4 Clustering diagram of 64 barley varieties under intercropping
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