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W E ANAHETERISERMBERAAR EATTRERWRE. A BOEREEMEREIZHER
Fusarium verticillioides &R 3 £ B4 ¥ A 71369 13 A HEH K (R)F ) 8 2 & & ROC22 #4748 FF #F
Ko ERIDMEFRBEABSHERET . HERMBARESL I RREF EMX. 5 AENKKEZEH
X, MBHBRBRFERAREFNRRE>F  UARRTERNH (RS R 4L E, B SR &BFF CPO7-2518,
CP06-4647 ,CP06-3458 = CP06-3332; 4% % su #F CP07-2547 ,CP07-1527 ,ROC22, CP06-3477 F» CP06-2897 ; ¥ i 5
F+ CP09-4707 .CP09-4369 F= CP07-1533; ¥ & & A+ CP06-3051 f= CP06-2422, 4R & . HE -t B HE S LR M E
REAE—RABRE, RABEA TARFALALSH T HESA BRI ERE, L7t R B EKT
R HRAE G BT g H R S A AT R R AR £,

KB HE B R BH S Fusarium verticillioides
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Effects of sugarcane canopy structure on pokkah
boeng disease resistance

WANG Zeping', LIN Shanhai', LIANG Qiang'. LI Yijie', LI Changning',
DUAN Weixing' . HE Tieguang®*
(1. Sugarcane Research Institute, Guangxi Academy of Agricultural Sciences/Sugarcane Research Center,
Chinese Academy of Agricultural Sciences/Guangxi Key Laboratory of Sugarcane Biotechnology and
Genetic Improvement, Ministry of Agriculture, Nanning 530007, China;

2. Agricultural Resources and Environment Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract To explore the effects of sugarcane canopy structures on resistance to pokkah boeng disease. Field
experiment was carried out using Fusarium verticillioides as virulent source. Thirteen newly introduced clones from
Florida, USA and dominant cultivar ROC22 in Guangxi were taking as planting materials. Principal component analysis
and correlation analysis indicated that the pokkah boeng disease resistance was significantly and positively correlated
with leaf area of first-top-leaf, and positively correlated with angle index. Furthermore, the 14 tested sugarcane materials
were clustered to 4 grades:High resistant varieties (clones) were CP07-2518,CP06-4647 , CP06-3458 and CP06-3332;
CP07-2547,CP07-1527 ,ROC22 .CP06-3477 and CP06-2897 belonged to resistance grade; CP09-4707, CP09-4369 and
CP07-1533 belonged to medium resistance (MR) grade; CP06-3051 and CP06-2422 belonged to medium susceptible
(MS) grade. There was correlation between sugarcane canopy structures and pokkah boeng disease resistance. The

sugarcane variety (clone) with compact shape. stand upright and narrow leaves. and easy to defoliate displayed
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stronger resistance to pokkah boeng disease. The sugarcane variety (clone) with loose shape,wide leaves,and uneasy

to defoliate showed the weaker resistance to pokkah boeng disease.

Keywords sugarcane; pokkah boeng disease; canopy structures; Fusarium verticillioides
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XF 2 H R Al R CRO R (7—9 ) it
AN 14 A R 7 AT E gt R R
FEAFAE (4. 466,3. 161, 1. 659 F1 1. 588) FIlEH; J5 1Y
PN 2R B SR FH 2 B 43 A i il BB 4 AN TR AE

FLfR] R 2R, 4% BN KB NIF AT HES) (R D2 +-1
Fok 1 B 2 PR 3 Rk AL 2 I
KA 3 B EEWIIAHE R 1. BRELZ R &R
34.117% s+ 1 WA 1 M55 1 i R -5 5]
KR E 2, MBS Tt 21, 7229 s fH BEFE BRI 43 i
BN NHE 3BT 13.820%; +1 M3
42 w3 R 4, RAR Rt R 13,0202,

x1 HEHEESEERFHEARITSR

Table 1 Principal component analysis of sugarcane canopy structures
e SRR ELEY N ZE Extraction factors
5L
P 1l 53 . AR/ % W1 HZ 2 K% 3 %4
JFE/ /0 )
Factor . Cumulative ﬁjﬁi ﬁjﬁi ﬁjﬁi ﬁjﬁi e E]
Explained .
component . explain Factor 1  Factor 2  Factor 3  Factor 4 Commonality
variance i
variance loading loading loading loading
+1 ik 0. 863 0. 861
+1 P 0. 825 0. 881
+2 P AEE 0. 804 0.773
34.117 34.117
+3 FF ik 0.788 0.758
+2 IF ik 0.763 0.761
+3 PR 0.744 0. 815
+1 i AR 0.953 0. 949
+1 M5 0.882 0. 892
21.722 55. 839
+1 MK 0.801 0.712
Iy 0.702 0.569
AR 0.831 0. 906
13.820 69. 659
+3 M3 0. 805 0. 780
1 M2k 0. 824
13.020 82.679
+2 M3 0.632

T SR IOT W - IR 73 MT 15 5 % J7 1« IE SC Tk s e ik AR TE SR 6 k4K,

Note: Extraction method, principal component analysis; Rotation method, Varimax with Kaiser normalization. Rotation

is converged in 6 iterations.

MABE I B CE D al DUA HAEE 5 AN ER DA
Jo s HB AR, L. R 5 M RE R T
DN (< A 1 Bl O AT SO - = Gl B L
1 e BE DL K+ 1 JF 5K A, H o1 ik A 2 ) Gk #)
0.949.0.906,0.892.,0. 881 #1 0. 861, *f v mk{H &
Y 6 A FE bR 5 1 i B AT A G M A B (B 2D,
RS JE 95 9 1 48 805 H e -+ 1 i AR 41 58 SR A
WBEHFIEAMIK. 79 H 0YH S R B 5153 0. 783,
0.794,0. 830 F1 0. 724,0. 652,0. 682 ; [m] i I 175 15 %%
5 B 45 B 3 A OC, M O R BA F) 0. 668,
0.626 F10.672,

HFF{E Eigenvalue

1 23 45 6 7 8 9 10111213 14
A F4E Component number

B1 HEMEESEEXRREEE

Fig. 1 Scree pot of sugarcane canopy structures
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Table 2 The correlation between canopy structures and DSI of pokkah boeng disease

A Wy F1mmfs 15 1A 1Rk 3 BREEAE MR RTETRAL
Month Factor Leaf area Leaf width  Leaf drooping  Open angle Leaf drooping Angle Disease

component of +1 of +1 angle of +1 of +1 angle of +3 index index
+1 i 1
+1 58 0.824 1
1 P 0. 083 0.624"

ju}fy +1 FF KA 0.096 0.435" 976 1
+3 By pr —0.029 0.324" . 5617 0.589" 1
£ REF5 5L 0.338" 0.478" —0.245 —0.202 0.259 1
s BT 5K 0.783" 0.724* 128 0.112 0. 209 0. 668" 1
41 iR 1
+1 58 0.925" 1
+1 Py pr 0.124 0.558"

ifgust +1 FF KA 0.025 0. 267 . 9547 1
+3 By —0.038 0.228 586 0.535 1
1 BE 8 4K 0.527" 0.505" —0.165 —0.048 0. 302 1
I 15 45 % 0.794 0.652" . 036 0. 150 0.335" 0.626" 1
41 R 1
+1 58 0.946 1
+1 P 0. 068 0.624"

ijtember +1 JF ik £ 0.012 0.185 . 960" 1
+3 PR —0.102 0.145 .512” 0.592" 1
B 6 4L 0.552" 0.573" —0.082 —0.063 0.254 1
I 1 T8 2L 0.830" 0.682* . 164 0.208 0. 262 0.672" 1

TE e % s JPIIERIR 0.05,0. 01 7K b i 22 53 b 5 1

Note: * and %x ,significant at 0. 05 and 0. 01 probability levels, respectively.
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(7—9 ARG TR EGHIT L5 G TR (R ) AR K
3T &L 2D, 14 A S H RE Rl CRO AT 4 28 1D
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CP06-3332; #i %% &% F CP07-2547, CP07-1527,
ROC22,CP06-3477 HI CP06-2897 ; Hrdi § Fr CP09-
4707, CP09-4369 F1 CP07-1533; H & & # CP06-
3051 f1 CP06-2422,

3 3w 8
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PR AR AR Ak A A 0 2 L 8 S i RO R e

FETAEAE MR L 17 25 X R0 95 1 48 B0 3 D AR i ok
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Table 3 Resistance evaluation of tested varieties (clones) to sugarcane pokkah boeng disease

7 H July 8 H August 9 H September
ft i 17 45 2L itk F i I 48 %L Bt 9id 17 45 4L Pk
Varieties Disease Resistance Disease Resistance Disease Resistance
index level index level index level
CP06-2422 10. 14 a & (MS) 10.06 b R (MS) 11.02a R (MS)
CP06-2897 3.14d  HURR 3.21 e B (R) 2.01h PR E®
CP06-3051 8.27 b P (MR) 12.04 a FR(MS) 5.42d  PHMR)
CP06-3332 1.10 i HoR (R 0.25 hi  ®HL(HR) 2.04h  PURE®
CP06-3458 0.29h  EH(HR) 0.45 h  BHL(HR) 0.15 i R (HR)
CP06-3477 2.58g  HUmR 3.04 ¢ B (R) 2.55g  HURER
CP06-4647 0.36 h  EHL(HR) 0.04 i R (HR) 0.72 i R (HR)
CP07-1527 2.60g PR 2.54 f buim (R 3.25f  HURR
CP07-1533 5.90 d T (MR) 6.12 ¢ fd (MR) 7.24 ¢ PH MR
CP07-2518 0.43h  FEH(HR) 0.36 hi  ®HL(HR) 0.68 i Pt (HR)
CP07-2547 2.040h  HH® 2.04 g  PUHMER 2.65g  HHER
CP09-4369 5.62 ¢ R (MR) 5.37 d ¥ (MR) 8.3 b HHL(MR)
CP09-4707 5.52 ¢ T (MR) 5.84 d Hdt (MR) 4.3 e HHE®
ROC22 2.58 1 B R) 3.25 ¢ PUHER 2.04h  HHER

W RN BHE S 3 E B W ME, [ — 5 /NG R IR 0,05 KF 28 5 WE .
Note:Data in the table are the means of three replicates. The lowrcase letters in the column represent the

significance levels of difference at 0. 05 level.

CP06-2422 :l—
CP06-3051

CP07-1533
CP09-4369 :’:'_
CP09-4707

CP06-2897
CP06-3477

ROC22
CP07-1527
CP07-2547
CP06-3332
CP06-3458
CP06-4647
CP07-2518

0.00 0..78 1.‘57 2..35 3..13 3'92
I T HE %X Disease index
B2 saM(R)EERFEEREXESN

Fig. 2 Clustering of sugarcane varieties (clones) based on

TVLTER
Variety (Clone)

disease severity index (DSID) in the field
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AN T 7 i A1 7 1% e 22 AR A1 A A B S T 3 A 22
St AR/ 3 oo 2 2 L AR R
TRE S JE 95 5 15 i A% 5 HL o v B AR B B B 3 OE A
K. 5 B 0 3 A O A OC R BGE K TR
FEBOM 1.+ 3 P BE A OC R, I RE o v AR
F A I T e L B T B A7 SR AR R R K S [R] 5
M, 4525 B 2R G R Mo T S e R A R A
DM I AN S 2 WO A T LR 6T B e A R
P8 b2 58 . R B A BE 4 A0S o e BURT + 3 Sk
12 3 TEAH O AR OC R B30 0. 338 0. 581,
RS TG T8 505 + 1.+ 2.+ 3 B4 2 7 A G,
AR . B AR AS [ HRE 5 Rl CGRO IR A 24
fiff ) 2 55 O T I SN ks BRI L R L JRE R LA
(10 7 2 30 35 P R R R L R T R, AR
G B ok (4 BT & Rl B B 56 R BURS S Rl CP84-
1198.GT05-3084 1 YT94-128 25 (5 3 % ) h#P
HAT BRA R G t Fnd e N R . R, 3R
AT 52 A BAIA SRy i R B 7 B ST L bk 20 K 2 HL 5 i
(8 TR RO A S e Bt R . 2 R R B
BT AR H R 25 S B 8 RE R CRO BUA JE s 7
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