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Comprehensive Evaluation of Innovative Yunrui Sugarcane
Parents for Drought Resistance

TIAN Chun-yan, BIAN Xin, YU Hua-xian, LANG Rong-bin, DONG Li-hua, TAO Lian-an,
ZHOU Qing-ming, AN Ru-dong, SUN You-fang, YANG Li-he, JING Yan-fen
( Ruili Breeding Station, Sugarcane Research Institute, Yunnan Academy of Agricultural Sciences, Ruili 678600 )

Abstract: Basic-cross is an approach mainly used for germplasm enhancement, which served as the basis
and premise in sugarcane breeding. To establish a normative drought resistance identification system for Yunrui
sugarcane parents and evaluate new blood parents from basic-crosses for drought resistance, thirty-six Yunrui
sugarcane parents from basic-crossing were used as materials treated by artificial water stress, including normal
water supply ( as control ) and water stress. Twelve indices including PMP, contents of MDA, PRO, chlorophyll
fluoresence and other parameters were measured. Then drought resistance coefficient ( DC ) , comprehensive
drought resistance coefficient ( CDC ), drought resistance comprehensive evaluation value ( D ), weight drought
resistance coefficient (WDC ), subordinate function analysis, principal component analysis, clustering analysis,
grey relational analysis and stepwise regression analysis were applied to identify the drought resistance level
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and screen its closely related indices. Firstly, the results indicated that moisture stress had significant effects on
all indices at p value 0.0001, which suggested that drought stress was proper and all the indices selected were
sensitive to drought. Secondly, the principal component analysis results revealed that seven principal components
could represent 89.2686% of the original data information of sugarcane parents drought resistance. These factors
could be divided into three groups and named photosynthesis factor, moisture utilization factor and physiological
regulation factor. Thirdly, The clustering analysis results showed that thirty-six tested materials could be
divided into five groups including high resistance to drought ( group I ), moderately high resistance to drought
(group II ), moderate resistance to drought ( group Il ), each accounting for 25% respectively, low resistance to
drought ( group IV ) accounting for 13.9% and sensitive to drought ( group V ) accounting for 11.1%. Nine elite
materials Yunruil4-195, Yunruil5-88, Yunruill-98, Yunruill-256, Yunruil5-158, Yunruil4-78, Yunruil3-26,
Yunruil2-137 and Yunruil5-73 were identified to have high resistance to drought. The grey relational analysis
and stepwise regression analysis results further confirmed PMP, MDA, PRO and the proportion of free water and
bound water were the key resistance indices with close correlation to drought, which could efficiently improve
sugarcane drought resistance evaluation work. Thus, the established approach might become useful in large-scale
screening for drought resistant sugarcane resources.

Key words: sugarcane parents; drought resistance evaluation; physiological and biochemical indices;

chlorophyll fluoresence parameters ; basic-Cross
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Table 1 The materials tested in this study
T e ARACHEAR BEAS X A4 ELRe] HFR ARACHEAR BEAS X A4
Number Name Generation Female x Male Number Name Generation Female x Male
YR08-1276 =3 08-1276 BC, ZFi 03-11 x Rb72-454 || YR14-100  Z=Fi 14-100 BC, ZHi 11-256 x Q124
YRO08-2138 7% 08-2138 BC, =¥ 03-315 x # 4 00-236 || YR14-122 =i 14-122 BC, AR 9920169 x ZHii 09-44
YR10-1229 =i 10-1229 BC, Z=H5 08722 x =H599-151 || YR14-138 = 14-138 BC, ZE 0651 x 7 11134
YR10-1284 =i 10-1248 BC, ZoH 99-711 x i 99-537 || YR14-195 =i 14-195 F, i 09-168 x ZH 08475
YR10-550  Z#i 10-550 BC, =H5 05782 x =H503-80 || YR14-248 i 14-248 BC, i 09-164 x Zi 05-724
YR10-913  ZHi 10-913 F, LINRE x Badila YR14-268 =¥ 14-268 BC, ZFi 09-167-1 x zFi 11-111
YR11-101 =i 11-101 F, POJ213 x Z=H509-156 || YR14-78 =3 14-78 BC, ZF 10:1241 x ZiE 94343
YR11-103 =i 11-103 F, POJ213 x Z=H5 09-156 || YR14-89 =¥ 14-89 BC, ZE 11-206 x ¥ 24
YR11-256 i 11-256 F, Z=H5 08-99 x =H5 08-472 || YR15-32 ZHi 15-32 F, ZHi 09-150 x C, 285
YR11-98 ZHi 11-98 F, P0J213 x Zopilata YR15-37 ZHi 15-37 F, ZH 09-162 x b 58-43
YR12-137  =Hi 12-137 BC, CP94-1100 x =¥ 05-160 || YR15-73 =i 15-73 F, ZoHi 09-176 x 24k 58-43
YR12-153  =Hi 12-153 BC, POJ213 x ZHt 03-393 || YR15-88 =¥ 15-88 BC, Co285 x =Fii 03-73
YR12-204  ZHi 12-204 BC, U 00236 x ki 09-p6l || YR15-90 2 15-90 BC, CP94-1100 x Z# 11-103
YR13-3 = Hi 13-3 F, =¥ 09-152 x 3] )\E || YR15-104 = Hit 15-104 BC, 1A 15 x = Hi 11-103
YR13-18 =¥ 13-18 BC, zopilata x ZFi 05-767 || YR15-115 = Hi 15-115 BC, 4 82882 x Kt 11-103
YR13-26 =¥ 13-26 BC, i 93-94 x zopilata || YR15-146 = Hi 15-146 BC, =it 11-256 x fH7E 03-68
YR13-49 =¥ 13-49 F, ZHi 09169 x H 10915 || YR15-153  ZiHi 15-153 BC, ZoRE 03194 x 7 03-78
YR14-19 ZH 14-19 BC, FEdE 97-40 x =HE 11-22 || YR15-158  ZHi 15-158 BC, A% 99-20169 x
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Table 3 Drought resistance coefficients of tested materials in this study
. pvs momai o OE ks S K S RN K S Ps I
Number P (%) (umolig) gl o Hi5) (Ui T B 3ok 9t e TN
PMP MDA PRO AWC RFB POD CHL  GLA Fo Fu oy PRI
YRO08-1276 2.143 1.527 23.847 0.708 0.154 1.317 0.523 0.648 0.837 0.251 0.278 0.082
YR08-2138 1.677 1.203 8.675 0.808 0.775 1.137 0.620 0.729 0.250 0.178 0.486 0.324
YR10-1229 2.033 1.442 119.133 0.534 0.478 1.064 0.578 0.698  0.430 0.095 0.032 0.007
YR10-1284 1.206 1.493 99.812 0.623 0.667 1.192 0.560 0.770  0.599 0.489 0.922 0.753
YR10-550 5.607 2112 45.937 0.203 0.201 1.310 0.562 0.530 0.206 0.047 0.100 0.023
YR10-913 4.461 1.332 55.185 0.802 0.330 1.439 0.301 0.666  0.442 0.330 0.651 0.489
YR11-101 8.547 1.049 30.758 0.522 0.400 1.167 0.571 0.591 0.083 0.024 0.239 0.069
YR11-103 1.619 1.639 44.256 0.132 0.669 1.664 0.988 0.598 0.118 0.033 0.152 0.042
YR11-256 4.130 1.694 102.865 0.560 0.389 1.029 0.539 0.709 0.300 0.084 0.155 0.047
YR11-98 1121 1.434 10.852 0.922 0.695 1.048 0.571 0.880 1.132 0.528 0.646 0.301
YR12-137 2.529 1.250 22.354 0.662 0.440 1.546 0.481 0.674 0.241 0.054 0.064 0.015
YR12-153 6.410 1.044 11.619 0.323 0.545 1.135 0.661 1.000 0.795 0.621 0.918 0.730
YR12-204 1.215 1.167 24.255 0.856 0.455 1.262 0.462 0.706  0.677 0.604 0.962 0.869
YR13-18 1.147 1.927 47.079 0.836 0.727 1.070 0.904 0.743  0.236 0.057 0.102 0.024
YR13-26 1.756 1.202 15.761 0.823 0.650 1.043 0.718 0.943 0531 0.311 0.371 0.304
YR13-3 1.457 1.110 111.291  0.839 0.705 1.156 0574  0.852 0.524 0.229  0.447 0.214
YR13-49 1512 1.989 9.817 0.947 0.556 1.562 0709 0543 0139 0.043 0.225 0.073
YR14-100 1.531 1.151 8.088 0.875 0.500 1.061 0725 0867 1271 1.008 0921 0.725
YR14-122 1.126 1.013 36.890 0.072 0.233 1.006 0513  0.659 0429 0.248 0.320 0.228
YR14-138 1.715 1.282 9.341 0.591 0.200 1.382 0698 0705 0.570 0.301  0.487 0.279
YR14-19 1.421 3.611 14.780 0.804 0.364 1.347 0769 0953 0.991 0.726  0.882 0.648
YR14-195 1.297 1.012 4.652 0.869 0.455 1.069 0480 0.656 0.626 0.447  0.446 0.341
YR14-248 1.403 1.444 11.532 0.515 0.250 3.187 0.605 0.729 1.084 0.434 1.438 0.245
YR14-268 1.180 1.941 105.515  0.416 0.805 1.184 0465 0314 0.204 0.050  0.087 0.022
YR14-78 1.196 1.195 8.952 0.897 0.182 1.200 0919 0951 1154 0.891  0.904 0.690
YR14-89 1.350 1.127 6.543 0.901 0.750 1.616 0.491 0.834 0.305 0.078 0.073 0.019
YR15-104 1.092 1.632 11.182 0.601 0.174 1.687 0.667 0.771  0.279 0.068 0.129 0.032
YR15-115 1.567 1.559 30.499 0.925 0.846 1.003 0.402 0.590 0.582 0.267 0.434 0.273
YR15-146 1.249 1.077 3.608 0.744 0.375 1.036 0.467 0.918 0.391 0.209 0.344 0.197
YR15-153 4.831 1.143 13.076 0.294 0.324 1.267 0.799 0.619 0.743 0.479 0.819 0.527
YR15-158 2.592 1.112 11.838 0.951 0.862 1.242 0.595 0.872 0.361 0.201 0.339 0.212
YR15-32 1.568 1.260 11.398 0.677 0.557 1.261 0.681 0.860 0.264 0.064 0.057 0.014
YR15-37 1.067 1.813 31.923 0.222 0.193 1.479 0.503 0.532 1.210 0.990 0.928 0.741
YR15-73 1.767 1.669 19.343 0.954 0.702 1.189 0.581 0.696 0.379 0.319 0.841 0.599
YR15-88 7.754 1.482 61.961 0.782 0.150 1.224 0.743 0.732  0.907 0.673 0.639 0.526
YR15-90 2.689 1.641 50.940 0.115 0.120 1.063 0.593 0459 0.329 0.088  0.055 0.015
FEME 2.416 1.466 34.321 0.647 0.469 1.296 0.612 0.722  0.545 0.320 0.469 0.297
Average
A5t 2 0.805 0.326 0.983 0.414 0.488 0.292 0240 0211 0.622 0.882 0.766 0.921
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52K T 0.211~0.983, [7]— A1 RH5-H8 b1 DC {E 7]
2SR, VLA A T Ar T S i S AU AR T o
AR DCAER/N ST Rtk 55 AR B S IEAH
KX F MR A5 bR DC BB, AR Atk
BT R RGE ,
22 ERWSHMH

XPAMESE 12 AP 4848 DC HIE T F 553
Br( 3 4), Z5REM T 7 A F M 2R TTHERR L
89.2686% , F: fiF #3 2>0.5973. JIF LA, fili ML/ 7 4
T B B HEA B AR A 28, R ROk 12 ML
SRPREACA T A A RS TR SR A e
(/3% F1.F2 F3.F4.F5 F6.F7 %/ )., Hrh,
F17E 4 NI &R NS E( Fo. Fu. Fu/Fu H1 Fy/Fq )
A A i, S O S ERRT (AL S b R
HAVERRCR, L TG OB ERIR T, F2 4
2 i A LR ( GLA ) 1A 3¢ i 20 A &, 2 i P 42
U HEOCAVEN, AT 5 FL —8E 845 OS]
KT, F37Ei A L (POD ) A E ki,
POD nJ i B4 A 3, 76300 55 v ARy A 4, FR A 306
Biith. FATEMXT & KE (RWC), HHK /45 6&
K (RFB) A3 &, 5 H R Ko & &
IR A3 R HRCR ARG, PR L T M S 7K 53 1
T, FEIEM4EE & (CHL) FA R #EM#, F6
TE I E (PMP) RIS & & (MDA ) FA S
ofr i, F7 eI & & (PRO) A B #k fr &,

X 3AHF5 F3 4, #85 H A #AC AR
P UIAEDE, PTRRI R A B R
2.3 HiXF R R EES TN

36 17 i #1 Kl 1y CDC . WDC 18 78 5+ & %k
4331 0.777 1 0.762, 28 5 R E K (£ 5) ;D (H
AR5t BN 0.242, 28 52 RBUR N LA HRAE D (E
TREAXT A, DEMEEE T S EirEZH, X
JEEFRPRIE S PR E R . FrLL HRYE D A
TN, SR A BE X 3 A S 35 i R 8 1k o 4t
MRS AT HE P FUER 20T, 7E B KR 2 0.55
BRI 36 (SR AS MR I 5 (1), 25 1 28h
PR R R, 045 YR14-195, YR15-88, YR11-
98, YR11-256. YR15-158 . YR14-78 . YR13-26 .
YR12-137 11 YR15-73 3t 9 )31k}, 15 25%; &5 11 2
i BB AR OB, 4% YR15-146 , YR12-204
YR10-913, YR14-248 . YR15-115, YR13-18, YR13-
49 YR10-1284 FI YR13-3 4L 9 13 b4 K}, |5 25%; 45
I 2 o B2 Bt 52 20 84 K}, 42 45 YR15-104 ., YR12-
153, YR15-153, YR15-32, YR08-2138 ., YR14-100,
YR08-1276 . YR14-89 Fil YR14-138 1t 9 ) #1 ¥}, 4
25%; 55 IV 25 AR H1 5 AR R, A48 YR15-90,
YR11-103, YR11-101, YR14-19 #l YR10-550 1 5
AR, 2015 13.9%, 55 VA T S BUR R KL, £
15 YR10-1229, YR14-268 . YR15-37 . YR14-122 3 4
AL, 29 11.1%.

x4 HAMBSERERNFERERTH®E

Table 4 Eigenvectors and contribution rates of principal components of all indices in tested materials
fatz [Al-7-# 45 Factor pattern
Indices F1 F2 F3 F4 F5 F6 F7
Jo 7 1 PMP -0.0486 0.0906 -0.0858 -0.7109 0.1278 0.4440 0.2008
%% & MDA -0.0168 0.3040 0.3638 0.3437 0.4365 0.5815 -0.2790
W& 4 & PRO -0.2157 0.4094 -0.2706 0.0065 0.2305 0.0797 0.5755
AT E 7K & RWC 0.1564 -0.4017 -0.2832 0.4405 -0.0128 0.4465 0.2218
H 7K | 4547K RFB -0.1927 0.3808 -0.1932 0.4108 0.0022 -0.2673 0.2627
WEA IS POD 0.0646 0.0936 0.6205 0.0580 -0.5296 0.1488 0.4126
4R i CHL 0.1032 -0.1413 0.4702 -0.0545 0.6082 -0.3818 0.2542
gEF TR R L GLA 0.2926 -0.4633 -0.0694 0.0442 0.2043 0.0313 0.3823
NN Fo 0.4395 0.1905 -0.0009 0.0356 -0.0156 -0.0771 -0.0129
K Fy 0.4618 0.2169 -0.1009 -0.0196 0.0871 -0.0970 -0.1152
PS T KA EF & F/Fy 0.4426 0.2320 0.0493 -0.0247 -0.1891 0.0578 0.1743
PS MIETEE M FU/F, 0.4318 0.2118 -0.2143 -0.0551 0.0641 0.0021 -0.0877
HFEE Eigen value 3.9871 1.6272 1.3638 1.3148 1.1235 0.6985 0.5973
Tk (%) Contribution rate 33.2262 13.5604 11.3651 10.9565 9.3627 5.8206 49771
ZHFTHRE (%) Cumulative 33.2262 46.7866 58.1517 69.1081 78.4708 84.2915 89.2686
contribution rate
[X-F#L B Factor weight 0.3722 0.1519 0.1273 0.1227 0.1049 0.0652 0.0558
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Table 5 CDC value, WDC value, D value of drought resistance evaluation of tested materials

%= SR %L Subordinate function value CDCfi  WDC {4 DfE iy 3k P
Number A A s e s s u; CDCvalue WDCvalue Dvalue Rank group Drought resistance
YR14-195 1.000 1.000 0.994 0903 0209 0472 0338  1.029 0.993 0.833 1 I R A
YR15-88 0.994 0970 0.666 0.631 0.668 0.220 0.804 6.464 5.921 0.809 2 | [ i
YR11-98 0.774 0965 0.937 0.602 0901 0337 0426 1677 1.590 0.768 3 I YA
YR11-256  0.985 0.960 0.637 0.490 0.302 0772 0266  9.375 8.502 0.750 4 I iy
YR15-158  0.715 0.993 0966 00684 0.909 0.087 039  1.765 1.667 0.747 5 I A
YR14-78 0.752 0.989 0986 0.806 0.163 0.203 0.912 1.594 1.517 0.736 6 I s TR
YR13-26 0.756 0.990 0.941 0610 0581 0.134 0525  2.034 1.903 0.725 7 I [ i
YR12-137  0.830 0.996 0.884 0.462 0488 0.366 0292 2526 2.332 0.721 8 I DU
YR15-73 0.547 0983 0.956 0.926 0.665 0.450 0.432 2.420 2.259 0.712 9 I FEHU A
YR15-146  0.722 1.000 1.000 0.575 0.116 0.678 0.267 0.885 0.856 0.690 10 Il s TR
YR12-204 0707 0992 0.969 0644 0209 0513 0173 2791 2.590 0681 11 Il R A
YR10-913  0.703 0987 0.822 0788 0427 0.336 0.000 5536 5.065 0680 12 1 R A
YR14-248  0.746 0968 0.956 0.365 0.256 0.413 0.432 1.906 1.795 0669 13 Il R ESUR A
YR15-115  0.445 0980 0.879 0.755 1.000 0.413 0.188 3.245 2.994 0.661 14 Il s R
YR13-18 0510 0.953 0.958 0.767 0.349 0.253 0.916 4571 4.175 0.655 15 Il s TR
YR13-49 0506 0.969 0.981 1.000 0.209 0.089 0321 1510 1.423 0629 16 ] Hp T R
YR10-1284 0.864 0.956 0.000 0.444 0349 0333 0391  9.090 8.257 0.601 17 1 TR A
YR13-3 0.689 0981 0.340 0548 0.281 0513 0.366 9.950 9.025 0599 18 Il SR A
YR15-104  0.489 00974 0.952 046 0206 0.302 0.46 1.526 1.424 0.574 19 m LR
YR12-153 0503 0.993 0.945 0.186 0.256 0.419 0.632 2.150 2.031 0.570 20 m TR
YR15-153  0.532 0.997 0.948 0.154 0.247 0.433 0.416 2.077 1.945 0.566 21 m R TR
YR15-32 0.287 0.995 0.989 0568 0.608 0299 0492 1555 1.456 0564 22 1 R A
YR08-2138 0.285 0971 0.977 0671 0517 0043 0435 1405 1.333 0542 23 Il R A
YR14-100  0.135 0995 0.975 0672 0442 0.67 0.665 1.560 1.494 0535 24 m R A
YR08-1276 0.347 0.965 0.878 0592 0.163 0.484 0.347 2.693 2.485 0.528 25 m LR
YR14-89 0.195 0.992 0.973 0.775 0.395 0.334 0.259 1.174 1.122 0.520 26 m TR
YR14-138  0.200 0.998 0982 0466 0.163 1.000 0515  1.463 1.376 0519 27 ll| R
YR15-90 0.568 0.944 0.729 0.041 001 0.000 0.415 4.842 4397 0476 28 \Y B
YR11-103 021 0973 095 0074 0.331 0.335 1.000 4.326 3.939 0.468 29 \% REEHT R
YR11-101 011 099 0926 048 0442 036 0.232 3.668 3.383 0.451 30 \% Ry A
YR14-19 0.045 0.871 0.922 0503 0497 0.467 0.8 2.275 2.138 0.443 31 \Y R RA
YR10-550  0.247 0932 0819 012 0.09 0.533 0425 4736 4.323 0420 32 \ T U
YR10-1229 0.199 0977 0.355 0.352 0.169 0.344 0.447 10.544 9.543 0376 33 \ TR
YR14-268  0.000 0951 0.613 0.305 0.934 008 0041  9.953 9.120 0.365 34 \ T AR
YR15-37 0.045 0963 0.872 0.186 0051 046 0.325 3.467 3.187 0350 35 A% T gAY
YR14-122  0.233 0.000 0.834 0.000 0.000 0.366 0214 3561 3.243 0229 36 \ T AR
SFIME - = — — — — — 3.648 3.356 0588 — @ — —
Average

A 5 RAL - = — — — — — 0.777 0.762 0.242 — — —

Ccv
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Fig.1 Cluster result of drought resistance in tested materials

24 IRBXREXESH

#% 16 b5 DC A 5 D fE 18] G Bk B2 R /MK TR h
PRO>PMP>MDA>RFB>CHL>POD>GLA>F,>RWC=
FUFw>F/Fo=Fy (%6 ), it it T & $5 45 DC {H 5 D
{H 2 VIFEEE ; #4845 DC {H-5 WDC i [A] JCHK B2 R
/MK IR SN PRO>PMP>MDA>RFB>CHL>POD>GLA>
Fo>Fu/Fy>RWC>F/Fo>Fy, 54516 b5 DC {5 D i
[ VIR R — 3, Xt — 2D Uk B i 2R o
B N A K RS R R AR A A

YIS PR SR bR S H TR DA G
25 ZERHEIES T RIREIERFE

A3 IABT S B R E DL A P R R B CDC
FUINAL DL 5 2R %0 WDC 3751, G IR R ) 45 45
FRYTF R AL DC HEA T2 4 A 50 M, 7551 3 4~ =15
HRE(HET). Bk D{EHRIEHFEYE R ECH 0.5740,
0159 22 B0 i AH 5C 22 % P=0.0005 4, CDC #il WDC
BRI B RS RBR =1, 5T d=2,
P=0.0001, F 35 34 A4k 2 Ko Ui B Il 7 72

*6 MHidd#EIEHR DC ES D B WDC BRI KB E R &EIRNE

Table 6 Correlation degree between DC value of all indices and D value together with WDC value and indices weight in

tested materials

fihr KERE (vp) R R FHERE (Ywoe) HF
Indices Correlation degree (yp) Rank Weight Correlation degree (yypc) Rank
JREEE PMP 0.710 2 0.088 0.713 2
W5 MDA 0.699 3 0.086 0.707 3
I 2 B2 & & PRO 0.863 1 0.107 0.848 1
FAXT K E RWC 0.620 9 0.077 0.622 10
HHi7K [ 454 7K RFB 0.695 4 0.086 0.695 4
RS £ POD 0.671 6 0.083 0.680 5
M4k A& CHL 0.676 5 0.084 0.679 6
SR L GLA 0.662 7 0.082 0.669 7
/NI Fo 0.637 8 0.079 0.643 8
K%k Fy 0.613 10 0.076 0.619 12
PS I &I a1 & R/ 0.620 9 0.077 0.626 9
PS T AEREME FulFo 0.613 10 0.076 0.620 1
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Table 7 Model predict of drought resistance in tested materials

RS Z oo mIE )T RIEREL F{& PE &Zil=E
Dependent variable Multiple stepwise regression equation R? F value P value  Statistic
D & D value Y=0.273+0.014x1-0.062x2+0.392x4-0.012x5+0.052x6+0.084x7 0.5740 538897 0.0005  1.2901
CDC fH CDC value Y=0.270+0.08x1+0.093x2+0.083x3+0.079x5+0.191x9+0.168x12 0.9998 19503.24” 0.0001  2.1317
WDC i WDC value Y=0.169+0.077x1+0.079%x2+0.075x3+0.087x5+0.088x6+0.156x9+0.218x12 0.9998  23878.33" 0.0001  2.0853

X1 FUBEENE 5 x2: TN I 5 X3 I 2R 7 4k 5 x4 AN % 7K k5 x50 [ 1K [ REAIK 5 X6 b S ARG 1 5 X7« PR30 15 X9 B/ IO

x12: PS [DGEEAEIGME . 2R 0.01 KT 225 03

x1: PMP, x2: MDA content, x3: PRO content, x4: RWC, x5: RFB, x6: POD activity, x7: CHL content, x9: Fo, x12: F,/Fo. "indicates significant

differences under 0.01 leve 1
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FLPERRES Yl A2 AR A T A g
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