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Abstract: One hundred and eighty-four lines of F, hybrid between non-inbred parent Wenchang red resistant to
brown leaf spot and moderately susceptive South China 6 were used to detect quantitative trait loci (QTLs) for
field resistance to brown leaf spot (Cercosporidium henningsii) of cassava (Manihot esculenta Crantz) by simple
sequence repeat (SSR) markers. Disease response was investigated under field conditions assisted with artificial
inoculation during 2004 -2005 seedling stages and 2005 grown-up stage of cassava. Disease index showed a
skewed distribution, indicating that major effective genes exited. Seventeen out of 400 SSR primers were screened
based on DNA amplification of resistance and susceptive gene pools and two parents. Fifty alleles were found
using the 17 SSR primers. Eight linkage groups associated with 30 alleles were constructed covering a length of
695.7 ¢M with an average marker distance of 20.5 ¢cM. A total of fifteen QTLs for resistance were identified, located
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on groups 1, 2, 3 and 4, accounting for 9.61%—64.81% of phenotypic variance. Six of them on groups 1 and 2 were

important QTLs.
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Fig. 1 Frequency distribution of disease index of brown leaf spot

in a Wenchang red x South China 6 population

B2 3|4 SSRY178 7E4. kit e AR RIZR s 36 A |- PCR [l i

Fig.2 Pattern of PCR amplification of resistant and susceptible bulk DNA,

individuals in pools and cross parents by the SSRY 178 primer
1-9: /E&#k Susceptible lines; 10~18: HL#k Resistant lines; 19: /&K% Susceptible parent South China 66; 20: Fi3E X & 4T .0 Resistant
parent Wenchang red; 21: /ith Susceptible pool; 22: #ith Resistant pool; 23: #i . /B Resistant and susceptible bulk DNA
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Fig.3 Incomplete linkage groups constructed by markers related to resistance to brown leaf spot in a Wenchang red x South China 6 population

F 1 REFHBXNEHRF LN QTL (2005 £)
Table 1 QTL for resistance to brown leaf spot at seedling stage of cassava in 2005

EHR EBECEM)  FidXE R iEAR i pilIYe o A s TIRRE
QTL Linkage Map Marker Adjacent LOD Additive  Dominant Variance
group distance interval marker effect effect explained (%)
qDIb2-1 2 2.01 NS22(2)- NS22 7.8091  -0.2744 -0.3097 0.3737
SSRY68(2)
gDIb2-2 2 6.01 NS22(2)- NS22 10.5138  -0.2498 -0.2725 0.5148
SSRY68(2)
gDIb4-3 4 165.51  SSRY160(2)- SSRY160 15.8282 -0.0806 -0.8988 0.0986
NS57(3)
qDIb4-4 4 17551  SSRY160(2)- NS57 14.5642  -0.1032 1.6344 0.1759
NS57(3)
qDIb5-1 5 20.01 NS689(1)- NS890 29596  -0.0981 1.5752 0.1228
NS890(1)
qDIb6-2 6 36.91 SSRYS5(3)- SSRYS5 42964  -0.1149 1.7320 0.1861
SSRY5(4)
gDIb7-1 7 32.01 SSRY141(2)- NS178 3.2088  -0.1252 -0.7993 0.2465

NS178(3)




%53 4

EAEAE: A ARIE SR A A A Fy BEARRT A A5 5L H R B QTL 4347 195

FR) 70 T e A A7 ] B RONAE, B X TR
e 5 4 B B 2 AN, AL TAHABAT AIX ], gDIb4-3
TIRR# 9.86%, FE & A Anic SSRY160(2) 18.01 cM,
Aikrid NS57(3) 27.49 ¢M; gDIb4-4 TTHRE 17.59%,
BEBS ZE AR id SSRY160(2) 28.01 cM, A Fric NS57(3)
17.49 cM; % 5 EBIHE L 1 A ,qDIb5-1 718k %
12.28%, 5 5§ /& k5 ic NS689(1) 20.01 cM, A #5id
NS890(2) 12.19 cM; 58 6 EHHE 1= 1 4>, qDIb6-2 51
BRE 18.61%, FH B /2 FR1c SSRYS(3) 20.01 cM, £
it SSRY5(4) 14.09 cM; 25 7 EBIBE L 1 4,
qDIb7-1 TTRR % 24.65%, HH B A 4RiC SSRY141(2)
32.01 cM, 4 FRid NS178(3) 9.69 cM( 3).

2005 4 B AR 48 BE % Lt A S QTL 8 4,
SIAAL TS 1.2.3 RIS 4 EBRE (R 2). HAE 1
HEYEE L 3 A, qDIcl-1 TTERA 47.32%, A7 T- NS82
(5) 5 NS689(2) < 8], /£ B BF 16.01 cM, A5 K B
1.89 cM; gDIcl-2 TTRRE 42.2%, L F NS689(2) 5
NS890(3) [a], /- B ¥E 4.01 cM, £ Bl BE 3.49 cM;
qDIc1-3 5T Bk h 41.06%, FH B 75 bR ic NS890(3)
2.01 cM, Atric NS57(2) 3.79 cM. 55 2 4R F 1
A, qDIc2-1 T HR K 53.13%, FH B £ 4518 NS22(2)
2.01 cM, £ HRICSSRY68(2) 27.59 cM, 5 gDIb2-1 H
EEMENE; B3 EME L 2 4, qDIe3-1,
qDIc3-3 f7 TAH AR AR 18 2 [H], TTHRE 4 5 K 64.81%

A1 65.3%, qDIc3-1H B Z b ict NS82(1) 18.01 cM, 7
Frid NS57(1) 29.29 cM; gDIc3-3 [ B £ 51 NS82
(1) 30.01 cM, AH5ic17.29 cM. 5 4 EBBE L 2 4,
AL F AR FRIC 2 1], qDIc4-5 TTHkE 9.61%, FF 5 /¢
Fri SSRY160(2) 24.01 cM, A ARIENS57(3) 21.49 cM.
qDIc4-6 TTHR % 13.31%, B HRid SSRY160(2)
30.01 cM, fdric NS57(3)15.49 cM( 3).

EE B8 2005 4E B #H 55 Ak BB P 48 BE R AH o<
QTL, LAZE 2.4 EBH#E ) QTL R ATEE M, By
Ai X34 #ax . (H2LCLE 2 B gDIb2-1.
gDIb2-2 11 gDIc2-1, 2 1 # ) qDIcl-1.qDIcl-2 F1
qDIc1-3 HAT BB E B bR I0, 5w 0 0t 2k N (8 A
KHEFXE, REZEBEHT S FARicHbhE
o

3R

I XFAEGHRRBFRRSIELEEH %
REBRPHAEZRAHBNEHFEED R
RERE HEAT 205 7%, W R IO B0E L Re S e v A&
34T . 1H Borborual>% 2 18 F T 4% 2 78] %5 5 Bl
RRE IR EE AN G SE TR IR B IR AL AT LU 4 B RS R K
R, ALK KA 5 HH) AR R Fk_E R
JEF 7, AT AT 5, (BB . EX
MIRE R THM, fEARZRBORAME SR, &

R 2 KRERHKEMEBRE RSN QTL R (2005 £F)

Table 2 QTL for resistance to brown leaf spot at grown-up stage of cassava in 2005

HEHH EECEM AREXE Iz bl Y A 2 YA TR
QTL Linkage Map Marker Adjacent LOD Additive  Dominant Variance
group distance interval marker effect effect explained (%)

gDIc1-1 1 25.11 NS82(5)- NS689 11.9685  -0.3007 -0.4420 0.4732
NS689(2)

gDIc1-2 1 31.01 NS689(2)- NS689 10.4905  -0.3380 -0.4515 0.4220
NS890(3)

qDIc1-3 1 36.51 NS890(3)- NS890 8.8179  -0.3507 -0.4510 0.4106
NS57(2)

qDIc2-1 2 2.01 NS22(2)- NS22 13.5682  -0.2741 -0.2197 0.5313

SSRY68(2)

qDIc3-1 3 138.91 NS82(1)- NS82 147523 -0.0282 0.4376 0.6481
NS57(1)

gDIc3-3 3 150.91 NS82(1)- NS57 153712 -0.0364 0.4459 0.6530
NS57(1)

gDIc4-5 4 171.51  SSRY160(2)- NS57 17.2017  -0.0685 -0.7379 0.0961
NS57(3)

qDIc4-6 4 177.51  SSRY160(2)- NS57 12.4096  -0.0747 -0.7419 0.1331

NS57(3)
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