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Abstract: Sugarcane pokkah boeng disease (PBD) is a major disease of sugarcane in China, which severely affects the
yield of sugarcane and causes significant economic losses. Selection and cultivation of PBD resistant sugarcane germ-
plasms is the most economical and effective control method. In this study, a three—year field experiment was conducted
in Dingdang of Guangxi, and Dehong of Yunnan to analyze the natural disease data of sugarcane PBD from 2015 to
2017. The objective was to evaluate the disease resistance of 98 sugarcane germplasms in China and provide a reference
for breeding disease-resistant sugarcane. The results indicated significant difference between different regions, with the
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average incidence and disease index higher in Dingdang than Dehong. Joint analysis of variance (ANOVA) showed that
germplasms, year, location, month, germplasmsxyear, germplasmsxlocation and locationxmonth had a significant im-
pact on the incidence and disease index of tip rot (P<0.001). Among them, genotype and year had the greatest impact,
indicating that PBD is mainly controlled by genetic and environmental factors. A comparison of meteorological condi-
tions at various locations revealed a positive correlation trend between the PBD occurrence, air temperature, and annual
rainfall. The 98 sugarcane germplasms were categorized into five groups, out of which 16 (16.33%) were highly resis-
tant, 32 (32.65%) were resistant, 18 (18.37%) were moderately susceptible, 24 (24.49%) were susceptible, and 8 (8.16%)
were highly susceptible. Highly resistant germplasms such as CP94-1100, Q202, ROC21, ROC23, Yuetang 93-159,
Guitang 02-1247, Guitang 02-208, Guitang 02-761, Guitang 03-1403, Yuegan 16, Guitang 05-3846, Guitang 05-827,
ROC22, Yuetang 00-236, Yuetang 89-240, and Yuetang 94-128 are recommended as the parents for disease resistance
breeding. Conversely, highly susceptibility germplasms such as CP72-2086, PINDAR, ROC26, Guitang 02-619, Gui-
tang 05-2743, Guitang 05-322, Liucheng 03-182, and Shuidian 25, should be used with caution. This study distinguished
germplasms with stable resistance in different environments, which is significant for germplasm utilization and the

breeding of resistant germplasms.
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Tab. 1 Grading standard of sugarcane PBD severity in field
9o & i) Felk
Grading S t
standard ymptom
0%  JohEAR

1% 1~2 BRI AR, RIVE P 0 a0 R 4 5
L E R OV N R PR SRR IS R
29 3~4 sk A LURAER, BGOSR, 2
FHrfe, Hilh, A E AL OAREG TS
M), s s Bt
3% AsktRRILEALEMR, SR IEEe. 1
i g%, AU RMLHEARWNEE, H TR
LR, AR, (HEERR Mok L BT
4% DRI R RO T, A AR A A 2UE TR R
AR, BT AL Tl 2
13 HiEshE
R Excel 2019 4Pt ZM BT i 5
GhF. FIJH R 35 2RI SPSS 25.0 PR I 40
BRI G 3B 4 o A A ) SR A O
SRR 5 S 3 RO I H G0 17 e
e, ST Ward FIBKEGRE B 10 7 ol TR SMT

2 REHWH
21 ARMMEMBOHEHBRALERBR
2015—2017 4, X} 98 13 H AR & m it H ik




11 s WMAE . H ORI A A I R ST PR 2337
1T 22 I ERE (& 3) o WEA FE . MEOARG . SO G R SR 6 X
RBIRIZEAET , H R EA R B R AR (1C) TR E (DI) H3kFIH)
BEMZESR . R RAREIEE, 2 D BEER (P<0.001) . HEZ MR T ¥

RS AR Ry T2 > 80, [R]—Hb S B
FAGYBEIN, BRR AN e AR A . B
WHFE, 2016 4EMLLT 2015 4F, T4 AkRE
T 05%, 2017 FAHEL T 2016 FEHG N T
17.5%; 2016 4EAH LT 2015 4F, 852 (1) &5 R 14
T 0.34%,2017 4EAH EL T 2016 4FE3E M T 9.65%.
MG RO E , 2016 AEHHELT 2015 4, T4
HOMT 0.19, 2017 4FEAHELF 2016 4F3E TN T 9.68.
L 2015 AERHTRIRE, 2016 4F 015 HY REAY JE s
RIS TR P AR I o A S R A AR R e
1) S i 8 EE AR ™ ., T RS2 i H RESR R AN
B 3 P BT TRE A JE S 1 e AR () 4 L 1
INT A AR EAS B I R AR BRI A, T RE
AR MBS B

%15_ 0 T M

RIFVING R R4 (3 25 5 % (P<0.05) .
Different lowercase letters indicate significant difference in the
same year (P<0.05).

B3 AREEE. taEEEERERENREES
Fig. 3 Incidence and disease index of sugarcane PBD at
different time and place

22 BEHESW
WL 20 ZHTN 2 a UHE 0 2R B
i (22) , REFME., 4E0r. His . A6,

Z5 (P<0.001) , B3R5 542 (4R s B A
FaaE o SR, BT AF A7 < 453 %5 s 28 Ui 155 F
BOFIC W E s o BRI, 5T < i a5 0] e
BRI 22 550 B3 (P<0.001) , T +8 200 G
W25, RUVEIETEBE RN TR b 2 58 TR
TR 3, MR AR T 22 TTER R N
13.66%, 445 R 18.72%, Huii K 3.33%, Ak
3.51%, HE N 1.08%. M AFA | FST < s
AR < Hb AL PRSI T L AR < H A L Tl BT <l AN <
AR Ay B T > H Ay < A0 B 7 22 BT ERR 4 B ok
11.11%. 3.37%. 0.94%. 8.94%. 2.08%. 7.18%

*k2 BHRHERFREMFEREENAESN
Tab. 2 Variance analysis for incidence and disease index in
98 sugarcane samples

5 SR ABE By FE  F2dk
Source of variation df MeanSq F value SS/%
EIRE P 97 648 8.522™" 13.66
A 2 43072 566.722™ 18.72
s 1 15300 201.308" 3.33
At 5 3231 42.516™ 3.51
£yl 31658 218177 1.08
BT <4E-07y 190 269 3.540™ 11.11
< HbL 87 178 2.344™ 3.37
AR < b a5, 2 2157 28383 0.94
i< A 4y 435 94 1.243" 8.94
GROESERO 3 3183 41877 2.08
P AF Oy 161 205 27017 7.18
R AER<H G 259 55 0.730 3.12
R 1390 76 22.96
WafE AR 97 215 9217 16.98
AL
A 2 14806  634.644™  24.10
HiS 1 762 32.6567 0.62
At 5 891 38.173" 3.62
#HE 31160 49717 2.83
BT <4E-07y 174 102 4387 14.49
Tl J < b o5 86 13 0.553 0.90
A< A 4y 435 27 1.170° 9.66
AR < H 3 1138 48765 278
PR <A 260 19 0.807 3.98
R 1055 23 20.03

e TR R (P<0.001) 5
HFESEE (P<0.05) .
Note: """ indicates extremely significant difference (P<0.001);

" indicates significant difference (P<0.01); ~ indicates significant
difference (P<0.05).
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Tab. 3  Statistics on the occurrence of PBD in 98 experimental germplasm

ﬁ TM A TR B RRTH WERIHER  popokop
Gerﬁ p)l\asm Dingdang incidence/% Dingdang disease index Dehong incidence/% Dehong disease index Resistance
2015 2016 2017 2015 2016 2017 2015 2016 2017 2015 2016 2017 level
Co1001 6.38 30.77 4474 5.00  20.77  29.50 8.00 9.00 19.57 1.00 - - S
CP00-1100 6.90  32.00 40.38 4.67 2080 24.62 0.00 0.00  85.71 0.00 - - S
CP72-1210 9.62 2414 34.62 6.15 11.72 18.46 0.00 1.30  14.00 0.00 - - R
CP72-2086 5.68 8333 4118 250 4333 2118 0.00 4.10 0.00 0.00 - - HS
CP80-1743 9.62 17.65 2727 7.69 10.59 1545 0.00 0.00 8.00 0.00 - - R
CP80-1827 7.69  25.00  31.58 4.62 16.00 15.44 0.00 8.80 18.18 0.00 - - R
CP81-1254 12.31 2542 31.67 8.31 1293 18.67 0.00  10.00 7.89 0.00 - - R
CP85-1308 0.00  31.58 19.72 0.00 2035 10.51 0.00 0.00  23.26 0.00 - - R
CP88-1762 0.00 2727  40.58 0.00 12.73  18.84 0.00 0.00 0.00 0.00 - - MR
CP89-2143 12.07 2222 41.67 5.17 10.83 2333 0.00 4.00 2.63 0.00 - - MR
CP94-1100 0.00 0.00 0.00  0.00 0.00 0.00 0.00 6.00  14.29 0.00 - - HR
CP94-1340 15.09 3571 2321 1245 1571  14.10  82.40 2.00 2593 1442 - - S
CP96-1252 1.79 10.53 1356 0.71 2.11 6.78 0.00 0.00 4.55 0.00 - - R
CP96-1602 4.65 41.38  26.19 250 2759 1143 0.00  10.00 333 0.00 - - MR
FR83-1248 45.61 21.05 3500 2737 16.14  19.50 0.00 4.00 4.17 0.00 - - S
FR94-280 21.74 2500 2676 1594  20.56 12.96 0.00 39.60 1250 0.00 - - MR
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Tab. 3  Statistics on the occurrence of PBD in 98 experimental germplasm (continued)
i TR TR AR TR R Tz TR EL Hilk kT
Ge::fllasm Dingdang incidence/% Dingdang disease index Dehong incidence/% Dehong disease index  Resistance

2015 2016 2017 2015 2016 2017 2015 2016 2017 2015 2016 2017 level
FR99-49 156  29.17 2576 125 1542 16.36 0.00  0.00  0.00  0.00 - - R
HoCP85-1509 7.69  31.03 2241 615 2000 13.10 0.00  30.00 2542  0.00 - - R
HoCP91-555 417 3571 1618 333 2000 9.4l 0.00 400  0.00  0.00 - - R
HoCP92-648 0.00 1429 2642  0.00 1048 15.09 0.00  0.00 10.00  0.00 - - R
K86-110 14.63 5238 53.06 732 36.67 27.76 0.00  0.00 12.00  0.00 - - S
LCP85-384 0.00  29.55 2424  0.00 13.18 1576 0.00  0.00 2500  0.00 - - R
PINDAR 6.06 735 9524 545 441  49.52 0.00 1500  6.06  0.00 - - HS
Q200 17.07 1111 22,67 10.24 8.00 14.13 406 200 303 063 - - R
Q202 972 1333 1452  5.07 7.08  10.67 0.00 420 833  0.00 - - HR
Q208 5.41 7.04 2424 216 451  16.06 0.00 000  7.04  0.00 - - R
Q209 2727 3824 3571 1727 3208 20.95 0.00 3200 3585  0.00 - - S
RB83-5089 0.00 0.00  0.00  0.00 0.00  0.00 0.00 800 2500  0.00 - - R
RB83-5486 39.06 2824 3636 30.63  23.33 21.82 7.60 4720  16.67 1.19 - - S
ROC1 893  50.00 3571 542 2455 2286 0.00  0.00 50.00  0.00 - - S
ROCI1 0.00 1628 51.85  0.00 512 29.63 0.00  0.00  0.00  0.00 - - S
ROC20 0.00 0.00  0.00  0.00 0.00  0.00 0.00 50.00 7.4  0.00 - - MR
ROC21 976  13.64 1538 415 8.18  10.46 0.00 270 1143  0.00 - - HR
ROC22 411 1000  3.85 247 480  1.54 0.00 7.80 800  0.00 - - HR
ROC23 0.00 0.00 0.00  0.00 0.00  0.00 0.00 1500 938  0.00 - - HR
ROC24 6.56 2203 2090 426 1254 1552 1509  8.00  4.17 1.92 - - R
ROC26 556 17.65 60.00 259  10.59  49.00 0.00 1600 11.43  0.00 - - HS
)1l 89-103 1200 3056 3333 640 1833 2333 0.00 500 938  0.00 - - MR
fidk 02-3924 1136 29.17  38.89  9.09 8.75 22.96 0.00 6.20 3.70 0.00 - - MR
A< 04-1027 0.00 0.00  0.00  0.00 000 000 471 470  0.00  0.69 - - MR
AR 04-3504 11.86 3333 2895 915 2121 1526 0.00 2050 15.15  0.00 - - R
A% 39 2609  29.03 3095 1696  18.06 17.62 000 580 857  0.00 - - R
AR 94-0744 233 1042 5556 1.74 542 36.67 0.00 400 833  0.00 - - S
WA 99-20169 3590  23.64 3571 29.74 1636  19.05 0.00 2040 2182  0.00 - - MR
T 99-591 159 1163 4737 127 512 21.05 0.00  0.00 213  0.00 - - MR
FEBE 00-122 3.33 8.62  27.27 1.67 3.67 1455 4188 5.00 345 8.75 - - MR
FEHE 00-245 18.64 2857 2791 1677 1815 1643 0.00 21.00 1129  0.00 - - R
FERE 02-1156 732 1579 2941 585 9.47 1725 0.00  0.00 1053  0.00 - - R
FERE 02-1247 0.00 0.00  0.00  0.00 0.00  0.00 0.00  7.00  0.00  0.00 - - HR
FERE 02-208 0.00 0.00  0.00  0.00 0.00  0.00 0.00 200  0.00  0.00 - - HR
FERE 02-351 526  66.67 1667 211 3733 8.67 0.00 10.00  15.00 0.00 - - S
FERE 02-390 7.69 1622 3269 346 1351 2038 0.00 1052 1346  0.00 - - R
FEHE 02-467 571 2444 5455 343 1422 3455 0.00  7.60  10.87 0.00 - - S
FERE 02-619 30.00  41.67 100.00 1650  16.67  60.95 0.00 2600 31.82  0.00 - - HS
FERE 02-761 6.94 1.98 787 278 079  3.82 0.00  3.00 198  0.00 - - HR
FERE 03-1403 758 10.29 6.56 537 238  1.97 0.00  5.70 1.67 0.0 - - HR
FERE 03-2309 10.94 2857 2619 594 2455 952 0.00  50.00 12.00  0.00 - - S
FEBE 03-591 13.33 1724 16.67 933 1172  9.67 0.00 16.60  12.50 0.00 - - R
FEHE 03-91 492 4643 5556 295  30.00 26.67 0.00  6.00 1190  0.00 - - S
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Tab. 3  Statistics on the occurrence of PBD in 98 experimental germplasm (continued)
R _ Tél?’iﬂpﬁi _ T%’Hp'\ij%%ﬁ ﬁ%ﬁ?ﬂmi %%ﬁg“%#‘éi& Bl OF:
Germplasm Dingdang incidence/% Dingdang disease index Dehong incidence/% Dehong disease index Resistance

2015 2016 2017 2015 2016 2017 2015 2016 2017 2015 2016 2017 level
HEBE 04-1001 851  25.64 2642 426 1744 1623 3178  0.00 833  6.76 - - R
Fb% 04-1007 1250 1957 2727  5.00 9.57  17.09 0.00 1600 19.57  0.00 - - R
FEBE 04-1045 26.09 5455 2000 1696 2606 1233 0.00 23.00 1429  0.00 - - S
HEH 05-2605 11.54 545 3077  5.77 429 16.15 0.00 500 545  0.00 - - R
HpE 05-2743 9.09 7778 29.09 509 3778 1527 8.00 39.00 1818  2.00 - - HS
HEHE 05-322 10.87 1579 7727  6.81 9.12 4091 000 7.0 784  0.00 - - HS
FEHE 05-3661 267 1647  33.93 1.54 565 1893 1327  3.80 10.14 3.57 - - R
HEHE 05-375 408 1290 2391 327 548 9.7 000 210 882  0.00 - -
HEH 05-378 5.17 0.00 3208  2.07 0.00 15.85 0.00 220  0.00  0.00 - - R
HEHE 05-3846 2.74 1.18 1842  1.64 0.94 13.95 7.60 000 000 119 - - HR
FEHE 05-827 208 2000 1379 0.83 1143 828 0.00 1.30  20.00 0.00 - - HR
FEE 07-713 1250 4839 2241 750 2323 1069 7556  3.00 4839 833 - - S
HEH 08-278 2174 16.67 4412 15.65 8.70  25.29 0.00 880 1667  0.00 - - MR
FEHE 08-297 588  19.57  57.69  3.53 9.57 3538 436 0.00 19.57 0.66 - - S
HEBE 09-03 0.00 7.14 3556 0.00 429 23.11 0.00  0.00  0.00  0.00 - - MR
FEHE 73-167 492 1042 3400 230 6.25  20.00 0.00 17.50 8.33 0.00 - - R
FEWE 92-66 6.35 6.15 5417  5.08 3.69 3333 0.00 4.00 6.15 0.00 - - S
FEHE 94-119 10.17 8.06 3269 475 453 1538 0.00 1200 806  0.00 - - R
FERE 96-211 735 2055 2619 353 1233 1429 000 13.00 20.55  0.00 - - R
Mgk 03-1137 11.76 1892 37.14  5.88 9.19 2286 000 7.60 1892  0.00 - - MR
Mgk 03-182 1053 16.67 7778 421 6.00 4556 000 300 1667 0.0 - - HS
LT 25 30.56 5172 4048 2000 2923 2000  0.00 1500 5172  0.00 - - S
K 25 17.65 7941 2632 1447  50.00 21.58 0.00  26.00  79.41 0.00 - - HS
T 25 1250 42.11 3023 1031  26.84 19.53 0.00 10.00 4211  0.00 - - MR
FEpk 7 5 0.00  50.00 4333  0.00 2467 3400 000  0.00 46.67  0.00 - - S
BH 16 0.00 8.00  20.00  0.00 480 12.62 0.00 000 800  0.00 - - HR
WA 24 9.62  29.41 4884 385 1353 2791 0.00  0.00 29.41 0.00 - - S
A 26 426 17.86 4250 298 821 2650 000 310 1786  0.00 - - MR
HAE 00-236 0.00 0.00  0.00  0.00 0.00 000 000 000 000 000 - - HR
gk 83-271 4082 2121 2222 1837 1194 1056 000 220 1774  0.00 - - MR
% 86-368 20.00 2927 47.62 1133 1512 29.52 0.00 290 1875  0.00 - - S
B4 89-240 0.00 0.00  0.00  0.00 000 000 000 200 000  0.00 - - HR
HEp¥ 93-159 0.00 0.00  0.00  0.00 0.00 000 000 000 000 000 - - HR
HpE 94-128 3.03 769 1857  1.82 205 12.57 0.00 540 476  0.00 - - HR
4 96-86 820 3214 3333 492 8.57 17.25 0.00 21.00 32.14  0.00 - - MR
HH¥ 97-976 323 1500 3019 258 350 16.98 0.00 882  0.00  0.00 - - R
ZHE 89-159 3.77 377 2917  3.40 151 17.78 000 180 377  0.00 - - R
= 99-596 1935 56.10 27.94 935 2439 15.88 0.00 27.00 1250  0.00 - - S
i 74-141 735 1098 5455 529 500 3000 000 1260 795  0.00 - - S

E: HS, ®i&; S, BY; MR, Hh¥i; R, HUK; HR, Bt RN,

Note: HS, high susceptible; S, disease susceptible; MR, medium resistance; R, disease resistance; HR, high resistance; — indicates it was not detected.
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Tab. 4 Difference in resistance to PBD among experimental germplasm

e T ME £ & i
PLEFH i HH Mean multiple comparison
Grade of
resistance Germplasm Number BRERE  BIoREIEE
MIC MDI
HR  CP94-1100, Q202, ROC21, ROC23, EiH 93-159, H:bE 02-1247, H:H# 02-208, 16 15.54+3.73%  8.8243.24%
Hek 02-761, HHE 03-1403, B 16, bl 05-3846, HiMl 05-827, ROC22, Hi}
00-236, B 89-240, BB 94-128
R CP72-1210, CP80-1743, CP80-1827, CP81-1254, CP85-1308, CP96-1252, FR99-49, 32 29.57+3.69°  16.88+2.50°
HoCP85-1509, Q208, Q200,HoCP91-555, LCP85-384, ROC24, HoCP92-648,
RB83-5089, #i4k 04-3504, #a4k 39, FEHH 00-245, H:i 02-1156, FEHE 03-591,
HEBE 04-1001, 6% 04-1007, 4 05-2605, 05 05-3661 , Hi bt 05-375, 8 73-167,
FEBE 94-119, HebE 96-211, BE 97-976, =HE 89-159, K4 02-390, H:HE 05-378
MR CP88-1762, CP89-2143, CP96-1602, FR94-280, ROC20, JI| 89-103, &4 02-3924, 18 40.40+4.21¢  23.07+3.84¢

AR 04-1027, FEAR 99-20169, ¥ F5 99-591, Fob¥ 00-122, H:lE 08-278, A4 09-03,
MWilk 03-1137, HHF 25, HH 26, HHE83-271, il 96-86

S Co1001, CP00-1100, CP94-1340, FR83-1248, K86-110, ffifk 94-0744, Q209, 24

58.64+13.00°  29.65+4.69°

RB83-5486, ROC1, ROCI1, H:HF 02-351, 4 02-467, FEHF 03-2309, H:HF 03-91,
B 04-1045, HEBE 07-713, H:B% 08-297, H: 92-66, KT 25, FEM 75, BH

24, BBk 86-368, =iE 99-596, i 74-141

HS  CP72-2086, PINDAR, ROC26, kEHf 02-619, H:hH 05-2743, b 05-322, Mk 8

03-182, 7KH 25

83.12+12.91%  47.13+£7.09"%

TE: FFIARRRS F 8RR 22 5 2 (P<0.001) .

Note: Different capital letters in the same column indicate extremely significant difference (P<0.001).
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