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Heterosis analysis of resistance to sheath blight of transgenic
hybrid rice with extra anti-fungus genes
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(1. Agricultural Institute of Guangdong Ocean University, Zhanjiang 524088 ,China; 2. Biotechnology
Research Center of Sun Yat-sen University, Guangzhou 510275 ,China)

Abstract; Twelve high resistant transgenic rice lines with 1 —4 extra anti-fungus genes were crossed with
2 -3 male-sterial rice lines. Heterosis analysis of resistance of transgenic hybrid rice to sheath blight was
studied with 3 resistance indices under the condition of artificial inoculation in field. The results showed
that the resistance of transgenic hybrid rice had positive correlation with transgenic male parentage and
the value of broad hereditary capacity was 0.52 —0.83. Among 29 hybrid combinations, 5 combinations
had significantly negative heterosis over lower parents (HLP) , but the average value of HLP of all combi-
nations was 35.01% —-50.79% , was positive. The average negative heterosis over control ( HC) of all
combinations was strong, the value was —57.60% — —31.23% . The 38% hybrid combinations had re-
markable negative HC. Tt indicated that the resistance of transgenic hybrid rice was usually lower than its
transgenic male parents, but it still was resistant. The strong heterosis hybrid combinations with high re-
sistance could be selected among the combinations.
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Table 1 Transgenic rice lines and their hybridized combination

A

Hybridized combination

e RK S AMNESER
Transgenic lines Exogenous gene

E103 RC24

E196-4 RC24,B-1,3-Glu
Qima 39 RC24, B-1,3-Glu

Pin7-2 RAC22,RCHI10,RC24

712-1 RAC22,RCHI0,RC24

E126 RAC22,RCHI0,RC24
EI51-1 RAC22,RCHI0

$292-1 RCHI10,RAC22, B-RIP ,B-1,3-Glu
$292-2 RCHI10,RAC22, B-RIP ,B-1,3-Glu
73-1 RAC22,RCHI10

E19-2 RAC22,RCHI10

E12-2 RCH10,RAC22, B-RIP

S319 x E103, S135 x E103
N53 x E1964, Hai3-3 x E1964 ,N120 x E196-4
S35 x Qima 39,5163 x Qima 39,5293 x Qima 39
8313 x Pin7-2, S156 x Pin7-2
S163 x Z12-1, S313 x Z12-1
Hai3S x E126, S308 x E126, HG76S x E126
N28 x E151-1, GD1 xE151-1, N2 x E151-1
S313 x S292-1, S214 x S292-1
S313 x S292-2, S214 x S292-2
S156 x ZS-1, PeiS x ZS-1
N53 x E19-2, S306 x E19-2, GDIS x E19-2
Hai3S x E12-2, PeiS x E12-2

L RAC22 K RRRRTEIL T BiAGAER ; RCHIO A RC24 EOKARBRIE LT BRAEE R ; B-1,3-Clu N E 75 M RN BEIE R 5 B-RIP R 2 A
RIEHH , Note: RAC22 stated for a rice acid chitinase gene; RCH10 and RC24 for two rice basic chitinase genes; B-1,3-Glu for a glucanase gene; B

-RIP for a barley ribosome inactive protein gene.
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Table 2 Disease stalk rate, degree and index of sheath blight on transgenic rice

B it 2R TR (% ) EESS VIR R BERED i 2 TR (% ) EE:S VIR R
Transgenic lines DSR DD DI Transgenic lines DSR DD DI
E103 44.36 " 0.49* 5.60" S292-1 32.51" 0.60" 7.06"
E1964 48.87" 0.66" 7.20" S292-2 32.40" 0.76 " 8.65"
Qima39 72.36 2.43" 19.79* 73-1 62.18 13.83 " 20.96 ¢
Pin7-2 36.87" 0.52* 5.69" E19-2 77.63 2.07" 22.71*
712-1 34.60 " 0.36" 3.98" E12-2 42.64 8.13" 26.32"
E126 31.86 " 0.42" 4.69" TRl B 87.83 4.20 43.44
E151-1 32.84" 0.57* 6.41" Zhuxian B (CK)

AL x" TR 50 B ﬁﬁ*&ﬁ%ﬁ%(f’ <0.05), KA, Note: DSR: Disease stalk rate; DD disease degree; DI; disease index. “ *” signifi-

cant difference with control, Zhuxian B (P <0.05). The same as bellow.
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Table 3 The resistance of transgenic hybrid rice to sheath blight and their heterosis

HAMAEL S HLP (%) HETEHIHE HC (%)
Ry R I TSR R
P—— DSR Db DI TR S I FE AL TR TS I AL
DR DD DI DSR DD DI
$319 x E103 54.67 0.85 9.40 23.24 71.66 67.86 -37.75 -79.76 -78.36
S135 x E103 48.07 0.75 8.30 8.36 51.42 48.21 —45.27* -82.15* -80.89 "
N53 x E1964  46.63 0.55 6.10 -4.58 -16.67* -15.28* -46.91" -86.87" -85.96"
Hai3-3 x 1964  41.56 0.60 6.64 -14.96* -9.55 -7.78 -52.68* -85.75* -84.71"
NI20 x E1964  47.79 0.71 7.87 -2.21 7.73 9.31 —45.59* -83.03* -81.88"
S35 x Qima39  85.10 3.70  41.03 17.61 52.26 107.33 " -3.11 -11.69 -5.55
S163 x Qima39  60.67 2.06  18.40 -16.16* -15.23" -7.02 -30.92 -50.84 -57.64
$293 x Qima39  74.18 2.45  24.44 2.52 0.82 23.49 ~15.54 -41.53 —43.74
S313 xPin72  81.38 .72 19.10 120.72* 234,17 235.68 -7.34 -58.93 -56.03
S156 x Pin72  85.34 1.57 17.36 131.46" 205.63 " 205.10 -2.84 -62.43 -60.04
S163 x 712-1 40.72 0.43 4.69 17.69 18.61 17.84 —53.64* -89.81" -89.21"
S313 x Z12-1 36.56 0.40 4.42 5.66 10.28 11.06 -58.37"* -90.53* -89.83"
Hai3S xE126  56.25 0.60 6.60 76.55 42.32 40.72 -35.96 -85.63" -84.81"
S308 x E126 60.19 0.70 7.72 88.92* 64.78 64.61 -31.47 -83.37* -82.23"
HG76S xE126  33.25 0.44 4.92 4.36 4.49 4.90 -62.14* -89.45* -88.67"
N28 x E151-1  70.86 1.80  20.04 115.77" 212.72° 212.64* -19.32 -57.16 -53.87
GDI xEI51-1  48.10 0.83 9.20 46. 47 44.72 43.53 —45.24" -80.17" -78.82
N2 x E151-1 38.97 0.95 10.50 18.67 64.63 63.81 -55.63" -77.45 -75.83
S313 x$292-1  19.18 0.28 3.13 —41.00* -54.17"* -55.67" -78.16" -93.44" -92.79*
214 x$292-1  23.53 0.40 4.73 -27.62" -33.33" -33.00" -73.21" -90.45* -89.11*
S313 x$292-2  86.06 3.92  43.46 165.62* 415.79 402.43* -2.02 -6.44 0.05
S214 x 2922 26.53 0.56 6.26 -18.12* -26.32"* -27.63" -69.79" -86.63" -85.59"
S156 x 73-1 49.17 0.68 7.59 -20.90* -95.10" -68.57* -43.90* -83.81" -82.53*
PeiS x 73-1 51.61 0.79 14.82 ~17.00* -94.30" -38.63" —41.24" -81.19* -65.88
N53 x E19-2 96.03 3.50  39.12 23.70 69.08 0.23 9.34 -16.67 -9.95
S306 xE192  98.61 4.60  50.79 27.03 122.22 30.13 12.27 9.52 16.92
GDIS xE192  92.50 3.50  38.83 19.15 69.08 -0.51 5.32 -16.67 -10.61
Hai3S xE122  98.00 5.91  64.33 134.52 -21.80* 71.22 11.58 40.71 48.09
PeiSx E122  100.00 6.36  65.97 23.70 69.08 0.23 13.86 51.43 51.86
Mean + SE 35.01 = 47.19 + 50.79 = -31.23 = -57.60 = ~55.09 =
10. 83 19.94 18.68 5.21 7.67 7.94
AZ I Range -100 ~ -100 ~ -100 ~ -100 ~ -100 ~ -100 ~
106. 62 410. 89 371.00 -7.98 44.87 44.65
il 4A PCPNH (% ) 31.03 34.48 31.03 82.76 89. 66 86.21

Note: HLP:Heterosis over low parent; HC:heterosis over control.
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Table 4 Variation and heritability of resistance to sheath blight in transgenic hybrid rice combinations

itEFE bR AR5 RA HETT% g R AR FEL
Resistance indices  Coefficient of variation (% )  Variance of crosses  Board hereditary capacity (% ) Coefficient of correlation with father
iR DSR 52.54 13.08 " 57.30 0.5196 *
%% DD 109.52 30.74 " 76.77 0.7836 "

W TEFE %L DI 109. 11 26.21° 73.70 0.8358 "




41 FELLTBEE BT B R K R SRR DT R 2 R L H 3 347

“HR 2 B AR SO R 5 e A5 R R
“HRIR 2 5 BYBTSON G PR R B S R B
R AR, DL FoR 2 457 S X B 2 S R R T
PR REAAT 2 S BT hok 2 57 3R
i BB DR RO

BT GE 4 b e WY e 5 PR 2% S A ) 0 1
R I UACAIR, A R R 22 5, HATAETR] —
FEIERACA 5 A TRl BEAS 20 5 T Bt 1 22 S 3 A 31
Fo TIHh, FEFRLNIARSOIRFEA B 5 B DU IE B35
AR, AT DL 2RSSR BT TEATI IR 52 B REAS B 3
Wi, MF 3 F i [Al—FF A 5 AN [f] 10 2 25 DR K A i
YRS REUIE 22 S W W 3, B A o) B B PRl A 52 7K
REBUI P B2 0 DR AN [ 4 5 T, O B0 2 B
WAL, H AT, EANBET E B AR 5 3 ] 258
REDUIEIE BRI SN IR JE R B 338 | i Je AR (] I
AYUPEREN EARRER , RIEASORFA R Z ] 47
TERR BPUE 22 53 , I % DR 2% 5K A B S0AE g
P[] 52 fRss e M ik PR R G 45 A IR PR R P 1
ORI, R, R AWK R it A5 7 5 5 A1 i
PUELTE FE DN R OGRS AN IESE N 5 K A8 S5 A
PR PE R BAERON 05 R AN BT 3
TR AR RN R PO 7K R 2 R I 3 AT 3 L
MR

£ % 3 Wk ( References)

U VRETER, SKERT BRAI, 55, ORI FI SRR 04 s i X K g
Bram g, hILR2#2#4,2001,40(3) ;131 - 132

2 Mo, TRWAAR, Agfd, S ARASPURIELR R SURE Y 5 2
FEKFE. 1EY2:4], 2001,27(3) 1293 -300

3 BEIRIE, P HERBHSC RE G KREA IR & XK.
EIRFFE ,1995,9(3) : 7 -9

4 WA, WRAERE, RO, S ORI R R A DT XK RS S
MR IR RSN, VLIRR =B, 1997, 18(3) :27 -32

5 AR R RERI R AR R AR, dent &l A, 1990,
11-13

6 KA, FEFE. MEW R RZR R R AL T R T k. i8R
224701993, 20(3) 1262 —271

7 FEARN R (ES). HERI MG 7k B . dba.
Al kL, 1987, 201 -220

8 ZRIEMY, Wtit, WERE. FubnteE. dtat. P EBEERAR D
JiiAt, 2003, 220 —231

9 kKR, MRE, HITHE, % JRSOKREMHEDUE R S e
&5 0T, AHYIRERAE], 2000, 30(1) .7 - 12

10 #2)%, Rush M C. PI/S/K R B0 IR B 5% S0t i M 1) a8t %
BT, TTHAR 2B, 1997, 18(2) :1 -6

11 Aesde BERAR. FRE IR b AN R DR 0815 AT . A2
2, 1999, 41(1):1 -5

12 RZL, ViR, sk, S5 FJLT B IR (RC24 ) KA
R 2 SHSOR R R E TS, P EDK AR, 2004, 18 (1)
39 -42



