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Abstract: The amylose content in rice endosperm is related to both rice quality and yielding . In previous
study , some transgenic rice plants with the antisense Waxy ( Wx) gene and very low amylose content, which
was similar to the level of the waxy ( glutinous) mutant, had been delivered. Genetic analysis of our experi ments
showed that this waxy character was dominant, which differed from the recessive of the natural waxy mutant .
The effect of this dominant waxy character on kernel weight of transgenic rice was carefully investigated. It is
found that the weight of waxy kernels is lighter than nomr waxy ones in all the three transgenic lines, in which
the amylose content has been reduced from 17 % t0 2.6 %, 1.9 % and 0.6 % . The relative difference of weight
between waxy and nom waxy kernels is 6 % ~ 8 %, which is significantly correlated to the degree of reduction in
amylose content, and this difference was relatively stable in successive generations. The results of field testing
showed that the level of reduction of yielding was less than that of the kernel weight, the high yielding potential
of original variety could be kept in these transgenic waxy rice lines . These results show that it is an effective way
to breeding high-yielding waxy rice varieties by transgenic approach .
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Table 1 ~ The segregation of waxy and nomr waxy kernels in T and T, transgenic rice plants with antisense Wx gene
i 15 A kL 73 8 b
Segregation ratio of waxy and nom waxy
LRI A EHEE R AR kernels Hig gy B Y
Transgenic Amylose content ~ e LA Th G i i
lines (%) T, 1 T, R4 eoretic segregation ratio
T, generation T, generation
( Heterozygous)
R W4-6 2.6 32011 589:191 301
R W5-1 1.9 1907 17566 301
R W6-1 0.6 561 18 3651128 3.1

DORGHERRE P EBEVER B Indicated the amylose content in waxy kernels

DG vl 5 ,a=0.05 Statistic examination, a =0 .05

1.2 BESEBEERAL SOR A

MEEIER T, T, T, ARG R B, ACHLER 15
S FE AY B T, T, Ty A E BT F 5
L5 SRR R R UK S0 e B
(LT Bt ) N SRR AT 54 B E OF
TEHL TR T(0.001 g) LA BIRRTE . LTy it
( mg) HAT AT .
1.8 EEIEBIRRRAG R ) 4 b

AN B A R R TR 2 A | R Rt

R wa HERKREHEAT R 5 (A R 2
99 A-01-54) Ji R 3 A T, BR T AR FE I R R BT
i 2R S AR OE AR FZBELIX 241 B0t 3 IR
52,1 1999 4EH 2000 473 7 7547 MK 27l B A 37
HEAT AN XAREE BN TR 10m? . 76K FE Ik
G A F R R IR

2 SR5aM
2.1 HER wx SRR A



2 T IRAE e S SC W DR ARG 10 S P 24 B 0] A oK hL F 1) 2808 23 119

TERT IS R AE 2 /AR A T R 18 T K
I S W FE IR KRR AR | L AR 350 o AR PR 2
Tl o (R LA A 5 1 O N B AR KT FE RS
KA RIS . i — DR e AT s J
PR ) RBEIE T 3 NI 1 DL X

Wx FERH T, CHIFE R Wa-6 .RW5-1 FIT RWe-1 1E

NWTFERS 5 . AE T, AR AERIER B2 R T 43 .

26 F1 74 RSP T2 78 Ja AT I 2 A0S K S0
AT B TIX 3 AN DA RS A4 R i Tt 1 1)
PGP LE . 3 > T ACAE AR B B0 R 1 R
HARRPFPRIEI R 301 I iR 7 B LG k20 A6
T, AR RR B SCER AR 1 45 SRR T N s P

Ty KR AR sk ) b 2R Ik Al A v
SO S AR A BB R A 30 LR 1) iR
i U S A1 B WA= B Sl R O U A /S |
[ B RWe-1 RIEI T, A2l &Rk (ks 5k
Al R P as A 7 5 (CARNG) AT IE R A F, 2 F
= DT N2 A S S TR 2R O S R G 2 S W
ks SRR B b (K 2) . i bk gi Rnl WL &8
SRS Wae K5 DRI 3R A5 1B 20 4 B DR A A st 4% B
RN A H 2R R SR B X S e
F 27 B DR R A SR A ) PR Ry as A% 5 XM — 38 i 5
HARSAZ BN T AR SRAF (PPRR M0 T AR RR R I A B
PR AL IE AP A

Ko FILDIRRR Rwe 1 5 5 S ARSRAR IE A Fy FEAR AR 5 AR 10 20 8 L R LR 22 S

Table 2
waxy rice RW6-1 and Wuyunjing 7

The segregation and weight difference of waxy and nom waxy kernels in F; plants if reciprocal crosses between transgenic
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Segregation ratio of waxy

R

Crosses
and nom waxy kernels

Hig b

Theoretic

LT (R AF NS 22 D)
Relative difference of kernel

segregation ratio weight( %)

RWe-1/RIgHE 7 5 469 : 161
R W6-1/ Wuyunjing 7
RiZH 7%/ RW6 1 205 : 66

Wuyunjing 7 / R W6-1

3:1° 7 .49

3:1° 7 .85
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Table 3 Comparison of relative differences of waxy and nom waxy k

A I RV AT T 0. Wl T 1999 AR AT
2000 EAEHM R XK AR HEAT |3 AN R DR RGA5
2ELTH AR AR 3 T, A T AR RS AT
3 NG L DRDRE FEHT i 28 R0 A B A ot 8 o a2 7
T AE PR A TR S N X S B I AR

ernel weight of T, generation in transgenic waxy rice lines

AA R EIRERIEEy
S Heterozygous plants Homozygous plants
BB bR R " e PP e P
Transgenic lines LiER 74 SR 2 S Al i T AR AR 2 AERT A R £ L S
No. of Average relative Ranee ?0/) No. of waxy No. of nom waxy Relative
plants difference ( %) g 0 plants plants difference ( %)
R W4-6 20 6.12 4.839 .91 12 11 5.19
R W5-1 10 7.06 5.239 .56 9 7 6 .86
RW6-1 22 7 .81 5.569 .97 13 11 8.02
X4 HREDUSREA A G AR EXR 5 AR A 22 573 LD (%)

Table 4

Comparison of relative differences of waxy and nomr waxy kernel weight of successive generation in transgenic waxy rice lines

et RBR AR

%%H‘?\ Generation of heterozygous plants
Transgenic lines

T, T, T
R W4-6 6.12 6.11 6.22
R W5-1 7.06 6.58 6.85
R W6-1 7 .81 7.34 7.49

Rs BRI wx SRS R E S RN KR 1077 0T (1999 ~ 2000 ) D

Table 5  Analysis of the yielding of transgenic waxy rice lines in fielding-testing (1999 ~2000)
1999 4 T, f{ 2000 4 T, %
Year 1999 T, generation Year 2000 Ty generation
f;’f%w e B Kernel weight S5 Yielding B Kernel weight B Yielding
ransgenic . N N N N
lines o/ TH 5t L Ext i e o THi xR xR
¢/ 1000 Comparison kg/ 666 .7 m’ Comparison /1000 Comparison kg/ 666 .7 m’* Comparison
kernels with wild type with wild type kernels with wild type with wild type
RW46 21 .96 -8.92° 595.12 +3.39" 7 21 .55 -9.83" 536 .78 -3.10"°
RW5-1 23 .83 -1.16 578 .44 +0.14 23 .37 -2.22° 512.03 -7.58""
RWe-1 22.31 -7.47 602 .39 +4.66" " 21 .99 -7.99" 521 .42 -5.88""
X Wild type 2411 0 575.59 0 23.90 0 554.01 0

D FrEHAE N 3 /NRCEIIE ALl of the data were the mean of three repeats
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