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Principal component analysis of drought resistance related
traits of Saccharum spontaneum L. and its F, hybrids
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AN Ru-dong, LANG Rong-bin, YU Hua-xian, FENG Wei, JING Yan-fen"
( Ruili Breeding Station , Sugarcane Research Institute, Yunnan Academy of Agricultural Science , Ruili, Yunnan 678600, China)

Abstract: Principal component and cluster analysis were used for comprehensive evaluation on drought resistance
related traits of 28 lines of S. spontaneum L., including 15 F and their parents, under natural growth and drought
stress. The results showed that the cumulative contribution of the first six components, such as chlorophyll and dry matter
of the underground and aboveground, to total variance of the population investigated reached 90.11% , showing the
largest variations. The test lines were divided into four clusters and six subgroups by clustering based on their drought-re-
sistance value. Group | included four tested materials, accounting for 14.3% of the total lines with YG F;08 — 317 and
YG F,08 - 319 having the stronger drought resistance. Group [ and [ were divided into two subgroups, accountings for
42.9% and 39.3% , respectively. YG F;08 - 392.YG F,08 - 391.YG F,08 - 511.YG F,08 — 397 and YG F,08 — 617
had practical value in breeding program. One lines of YG F;08 — 541 belonged to Group [V .
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Table 1  Characteristics of the test lines
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Table 2 Drought-resistant index of the test lines

BT HWTT
: . g R TR AR
s i X R wEm S
e SR ML MILE L e poger i O OB e g
; 235 S HIR  RIBR bR RIE  pem  praesme OTEEC JAIREC L oy
B . R . Index o RIEEC ER EiER BAL
I Ratio Rate  Index of  Ratio -2 Stress Stress
g Index . . . of . Index of Rate of . Stress  Index of
. of of the blight of Rate of . index index .
Material of . the . the blight damage index root-
green blight death green blight . of dry of dry
name green . green leaf in plant . . of the shoot
plantlet death  seeding leaf leaf . . weight  weight .
plantlet . . leaf ratio height longest ratio
seeding ratio . over under
ratio root
ground  ground
ZHi05-189  0.560  0.990  0.440 1.020 0.200 0.880 0.800 1.040  0.800 1.170 1.070 1.080  0.920
Hocp93 - 746 0.440  0.930  0.560 1.060  0.100 0.300 0.900 1.320  0.790 1.580 1.910 1.060 1.210
fEE 93 -94 0.400 0.710  0.600 1.370  0.260 0.820  0.740 1.080 0.750  0.280 1.660 1.360  6.440
EHE93-159  0.400 0.550 0.600 2.170  0.280 0.680  0.720 1.230 0.880 0.650 0.630 0.670 1.150
M 82-110 0.360 0.460 0.640 2.860 0.130 0.230 0.870 2.040 0.730  0.690 1.610 1.090  2.020
=W 82-25 0.420 0.460 0.580 7.490 0.040 0.060 0.960  2.470  0.900 1.080  3.370 1.060  3.050
zM1Y 0.200 0.290 0.800 2.600 0.070 0.140  0.930 1.960 0.720 0.670  0.210 1.230  0.310
ZHi83-184 0.640 0.840  0.360 1.490 0.130 0.210 0.870 2.330 0.880 0.640 0.570 1.420  0.880
M 8-174 0.290 0.370 0.710 3.250 0.050 0.080 0.950 2.290 0.680  0.460  0.670  0.890 1.450
= 8259 0.290 0.320 0.710 9.310 0.060 0.090 0.9490 3.660 0.690 0.370 0.860  0.890  2.350
M 82-34 0.590 0.650 0.410 4.160 0.060 0.060 0.940 8.700 0.660 0.390 0.500  0.660 1.230
i # 07 - 30 0.300 0.320 0.700 11.390 0.050  0.110  0.950 1.940 0.810 0.630 2.270 1.380  3.680
=# F,08-519  0.190  0.300 0.810 2.160 0.100 0.270  0.900 1.390  0.590  0.500 1.230  0.780  2.530
50Uahiapele 0.650 1.300 0.350 0.700 0.170  0.450  0.830 1.340  0.690 1.210  0.780  0.900  0.660
=H F08-617  0.460  0.530  0.540  4.080 0.100  0.340  0.900 1.290 0.670  0.860 1.430 1.240 1.660
=# F,08-616 0.220  0.350 0.780  2.100  0.170  0.410  0.830 1.400 0.770 0.340 0.750  0.630  2.350
=#E F08-604  0.340  0.460  0.660 2.500 0.100 0.190 0.900 1.930 0.820 0.630  0.720 1.090 1.160
= H F08-601  0.370  0.550  0.630 1.960  0.030 0.100 0.970 1.410  0.770  0.500 1.400  0.950  2.580
=HI F08-541  0.230  0.340  0.770  2.320 0.060 0.140  0.940 1.630  0.740 1.090  3.840 1.090  3.660
=# F,08-475  0.260 0.340  0.740  3.220  0.010  0.020 0.990 3.230  0.850 0.710  0.840 1.230 1.190
Z=H F08-511  0.470 1.080 0.530 0.940 0.090 0.180 0.910 1.950 0.870 0.760  0.610 1.130  0.800
=HIF08-392  0.530  0.990  0.470 1.010 0.210 0.320 0.790 2.360 0.810  0.450  0.490 1.010 1.120
=#EIF08-391  0.540  0.800  0.460 1.420  0.230 0.460 0.770 1.510 0.660  0.320  0.490 1.100 1.630
=# F,08-397  0.80 0.970  0.110 1.400 0.070 0.100 0.930 3.210 0.860 0.590 0.870  0.920 1.520
=# F08-319  0.610  0.720  0.390 2.700 0.270  0.750  0.730  1.140  0.740 1.080 1.720 1.290 1.750
=# F08-326 0.410  0.530  0.590 2.730  0.080 0.150 0.920 2.110  0.650  0.660 1.210  0.780 1.960
=#EF08-311 0.210  0.360  0.790 1.900 0.050 0.110  0.950 1.730  0.870 1.040 1.460 1.030 1.530
=H F08-317  0.390 1.180  0.610 0.910 0.090 0.410 0.910 1.160 0.660 0.330 0.130 0.950  0.390
FH{E Mean 0.420 0.630 0.580 2.860 0.120 0.290 0.80 2.100 0.760  0.700 1.190 1.030 1.830
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Table 3 Eigenvectors and contribution rate of principal components

LEZIN S "2 HT 3 W 4 W75 HT 6
Characters Component 1~ Component 2 Component 3~ Component 4 ~ Component 5 Component 6
ZE % Ratio of green plantlet 0.3445 -0.2812 0.2648 0.3018 0.0699 -0.0621
SRV RIEEL Index of green plantlet 0.3849 -0.2036 0.1564 -0.0598 0.0843 -0.2389
HiFEIE % Rate of blight death seeding -0.3445 0.2812  -0.2648 -0.3018 -0.0699 0.0621
FEAE R A5 50 Index of the blight death seeding’ ratio -0.3032 0.0626 0.1053 0.4304 -0.0844 0.0705
214 Ratio of green leaf 0.3956 0.2670  -0.1847 0.1259 -0.0356 0.1985
£ RAGEL Index of the green leaf” ratio 0.3759 0.3225  -0.1333 0.0339 0.0722 0.0414
HiZEN 3 Rate of blight leaf -0.3956 -0.2670 0.1847 -0.1259 0.0356 -0.1985
HiZEMZFRAEHL Index of the blight leaf’ rate -0.1335 -0.4313  -0.0344 0.4195 0.0863 0.2244
PR 17335 7 Index of damage in plant height 0.0342 0.0308 0.4327 -0.0851 -0.5208 0.6739
1 E T B8 B Stress index of dry weight over ground — 0.0566 0.1122 0.5010 -0.3669 0.4341 0.0994
R 40T A FE L Stress index of dry weight underground - 0.1751 0.3484 0.3968 0.1574 0.4336 0.0598
KRR B 5 X Stress index of the longest root 0.0232 0.2345 0.3759 0.0582 -0.5512 -0.5718
ML HE L Index of R/S -0.1218 0.4172 0.0119 0.5002 0.0964 -0.0699
FRIEMH Figen value 4.2722 2.4820 2.0031 1.3334 0.8999 0.7236
Ti#k3 Contribution rate/ % 32.8629 19.0924 15.4082 10.2572 6.9224 5.5664
ZH1 A /% Cumulative proportion rate/ % 32.8629 51.9553 67.3635 77.6207 84.5431 90.1095
*4 EZES5EUHMHRMEGESEEHRF
Table 4 The order of drought resistance value of the test lines 5§Ujﬁa.%}?i5a;§z

e LAV R Rk
Cultivars . Drought Ranking
resistance value
=5 05 - 189 0.2196 1
50Uahiapele 0.1766 2
= F,08 - 317 0.1177 3
Z#) F,08 - 319 0.0697 4
=% F,08 - 392 -0.0116 5
=% F,08 - 391 -0.0220 6
HEpE 93 - 159 -0.0251 7
Z# F,08 - 511 -0.0389 8
=R 82-34 -0.0514 9
{93 - 04 -0.0621 10
Hocp93 — 746 -0.0737 11
= 83— 184 -0.0895 12
=% F,08 - 397 -0.1203 13
) F,08 - 617 -0.1271 14
PG 82 -59 -0.1486 15
%ii ) 07 - 30 -0.1888 16
=% F,08 - 604 -0.2393 17
=¥ F,08 - 616 -0.2490 18
Z#) F,08 - 326 -0.2500 19
= 82-110 -0.2570 20
=Ml -0.2640 21
M 83-174 -0.2953 2
= 82-25 -0.2954 23
=% F,08 - 475 -0.3197 24
Z=E| F,08 - 519 -0.3229 25
Z ) F,08 - 601 -0.3327 26
=¥ F,08 - 311 -0.3616 27
ZE F,08 - 541 -0.4855 28

2 #IF 08-317
2 #IF 08-319
2 #IF 08-392
Z #IF,08-391
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2 #[F 08-511
= H82-34

1 3£93-94
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Z #83-184
2 #IF 08-397
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7 H82-59

¥ #107-30

= #IF 08-604
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2 #IF 08-326
= H82-110
nH—Y

7 H83-174
= H82-25

= #IF ,08-475
2 #[F 08-519
2 #IF 08-601
= #[F 08-311
2 #IF 08-541
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1 SR R EER R EE (WPCMA &)
Fig. 1
WPGMA method based on drought-tolerance value
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