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R IR ZER DL R KX GA USSR R AEPI A R B R WAL B A T, 60,80 K& 110 cm #% & 4
BE RS MR AT GA U ME 22 5 R W38 . 78 GAS U B4R rp , IR 2F (00 A0 Pk 250 1 v R b AR L IR 25 45 An
W o LR 25 1 SRR 0 3 B 0 b 2 KT A b 5 VRO R R i 1 AP SR AR R 2RSS -, Bk, GAL %
FE AT USRI VR ZE R o PR TT AR R S R R . TR GAL HURE BT R 5 AN MR AR I TT
il 2x Bl 25 % 85 20 A T IR0/ 0 106 B 2% 85 3R A BT 8 2 b AR G 7 A 4 VR R T HG b R 349 B A R R R Ak
T 38 s B 38 B VR B A o R 2 A B P R IR 2R R IR ZE RO K PR R R . AR S R Y 30 6y
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1.1 ##

A IE R I A TR FE AR th 2R R R
v Bl 2 B VR B 98 IR 5 T 45 F B Rl S 0 TR AR 4 A
FKEMAI A 30X A 24 U A TR, BEHUH
RS20 5 A% 60,80 F1 110 em ¥RAT4% 10 4N BE &R
AT 43 M1, # 60 em BRATRR R 4> WAy 44 h
JA1~JA10,80 cm #RAFkE R4 f Al ~ Alo,
110 em MRATHE R34 R ZA1~ZA10,



2 3 B AR T AR K A T 0 SR A A AR IE
1.2 FHE £1 FAEELERSTFAAKERKNZM

1.2.1 #-Fardpas sl 30 MERB T
Foft = e RF R AR T 0 RP 38 B, H 75 Y0 T RS TR RO
Pl PR MHEAT IS EF A PE 5 min, P JCE B K
THUE 3 U e S5 A A WK 4R 1 15 7 L v 4 25
1.2.2 RXE&F BAORRER S50 K &8¢
— B R T B E R T S A R R W E N 0,30
150 mge L' M5 FR LD, (N BT 4 2 U848, BN
VA VBB e LA PR R B 2V R R R IE S [R] A B ]
TN B fE A A 8 35 3% L 3t 101 %% 47 B 1k 7K
NFER . RGN R A h 5 32,8 K 16 h
JEHE/8 h PR, O BE Ab B, YR 6400, R
25 °C s WG AL PRI VB EE 45% IR BE 24 °C, 34—
A ARGE A AR E AL 5 — BRI B AR
A4 B RE AL EL 20 B 0 LA — AN 58 A i
KOEZFER. PRI KR K. 3 &K
G-I

1.2.3 ¥4 R SPSS 17. 0 B4 Xt T 15
Bl 175381, R A Excel 2003 /£ .

2 #HR50Hr
21 SMBEGAMBTFEFHBBELBRKED
#1

f & 1 AT, 500 A L, o 2 R A AR K
FEATFEE M2 m, H7E 30 Fl 50 mg- L' 4b 3
B AR A AH I L BRAN 1 110 em BRATHIBR R A0, JEA
ToiEMNES . AR R R KEA WK E
RO TR ARG ZES. L, JA7,
A3 A8 A9 ZA8 X 5 MEEFHE R MR R K
W Fh e B % B 2% A B AR X IR MR W B . ZA6
M ZAT HE 50 mge L' AR R AL PR AR B0 B AR
WEE N AE 30 mg- L' RE R E AT, ZAG6
AR 55 0 BEORH bE T b 35 1 22 SR s ZAT B9 AR A )
TN B EBE N JA6.ZA4 ZAS K ZA9 X 4 4
AR RAR K AEPI AR AR R T ¥ RIA
IHIVERT s A2 A5 ZAT 3X 3 MEFFHR R R KA
50 mge L' RE R AT 5 X FAH b 3 890 M
WS FE 30 mge L' AR R AL R AR 5%
WA L TC 0 25 A8 4k . HAb bR RTE MR AR R &
AR AR K T AR AL, FTUUE R AR R A
FEXT 60 cm BE F A7 A JE QIR K5 m AN KL X
80 etk R AT AL JE A B 2 o0 2 AR K A K
M 110 em & R A7 A J5 AR B 52 22 S 100 i AR
4 ER IO

A /em

/S

0 mgeL1GA; 30 mgeL'GA; 50 mgeL1GA;
JAT  4.43+0.40 aA  4.29740.43 aA  5.06+0. 34 aA
JA2  4.14+0.66 aA  4.580.38 aA  4.54+0.49 aA
JA3  5.2840.41 aA  5.2240.17 aA  5.174+0.32 aA
JA4  5.4840.42 aA  4.61£0.30 aA  5.1240.31 aA
JA5  5.46+0.25 aA  5.32740.15aA  5.09+0.35 aA
JA6  5.2240.13 aA  4.2140.13 bB  4.214+0.34 bB
JA7  3.05+0.08 bB  4.8740.25 aA  5.18%+0.10 aA
JA8  4.56+0.30 aA  4.6470.15 aA  4.78+0.22 aA
JA9  3.60+0.28 aA  3.7540.27 aA  3.56+0.14 aA
JA10  4.14%£0.27 aA  4.21£0.24 aA  4.80%+0.17 aA
Al 4,9140.29 aA  5.80+0.33 aA  5.3840.37 aA
A2 4.1840.12 aA  4.44+0.18 aA  3.22-40.20 bB
A3 3.9440.34 ¢cB  5.6540.22 aA  4.5740.25 bA
Ad 5.6940.25 aA  5.90+0.16 aA  6.0640.19 aA
A5 5.1140.27 aA  4.63+0.28 abAB 3.7240. 39 bB
A6 5.64+0.28 aA  5.90+0.25 aA  5.4840.39 aA
A7 5.63+0.29 aA  6.14+0.22 aA  6.1340.26 aA
A8 3.8140.34 bB  5.1040.32 aA  5.7240.19 aA
A9 3.80+0.21 bB  6.0040.13 aA  5.9340.17 aA
A10  5.4140.21 aA  4.9540.23 aA  4.92740.21 aA
ZAl  5.3740.26 aA  5.8520.25 aA  4.2324:0.26 bB
ZA2  5.684+0.30 aA  5.01+0.29 aA  5.1840.25 aA
ZA3  5.42%+0.27 aA  5.71+0.26 aA  4.1840.19 bB
ZA4  5.71%+0.32 aA  4.48+0.36 bB  4.4540.23 bB
ZA5  5.5540.21 aA  3.5140.29 bB  3.7940.32 bB
ZA6  4.094+0.25bB  4.7240.13 bB  5.8540. 30 aA
ZA7  3.5240.28 bB  4.4020.26 aAB  4.724:0.21 aA
ZA8  5.444+0.14 bB  6.18+0.27 aA  6.2140. 14 aA
ZA9  5.1540.14 aA  3.95+0.21 bB  3.9040.26 bB
ZA10  5.1140.47 abA  4.6540.35 bA  5.8740. 14 aA
Yifi  4.817 bB 4,945 aA 4.900 aA

T AR F R /NE 843 5 7R 78 P<C0. 01 Fl P<C0. 05 7K F-
ERDE., TH,
2.2 MNEGANBFEFMBHEABPREBK
B9 5 M
HH 2 2 AT, 5500 BEAH LE o B 2R A 3G R IR
Il A7 FE R TR B JEE 1O 5% T L (ELZE 30 i 50 mg e L
AR A 2R AL BRE] R S A RL b IR Bl T 3 1 2
5o ANEVEFFBR R B D IR T R B R T 3R
P 22 Sk, Hoh JA4JA6LJAT JAS, JAY,
A2 A5.ZA5 . ZA7 ZA8 . ZA9 . ZA10 X 12 & FF
T 28 75 WG e B2 o 8 22 A BT 1% v IR Al 4 B xk
MR M B Z 3. JAS Fil A6 7£30 mg-L"!
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2 ko R O H F 2 A

IR F AL FE R W A R b 2 Bk B3 B, A
50 mge L' 7R % 2 AL BT B R il 3R B O B
R, JA3.JAL0, Al, A3, Ad.ZA3.ZA4 K&
ZA6 X 8 MR R AESO mge L' AR & R AL B R A
JVR b A A0 T e B oAy b 3 R S 0 s HC Ath B
FAEWFP IR R AL BEAAE T b I K O B AR
b SEFR, P RP U B B o A 2 A B X BR T AR
ENHL AN ES AR NS AL R (Y PSP O i Sy
A B3 Sy IR ) R AN
T2 FREZLEXNBSTFARKRPEHKNEID

HRPTAAE2 M. 30 mge L' & R b7l
55k BRA] TG P 25 L T 50 me e L R B R AL
BT A bk AR SO IR IR 2 A A B

RS K/ cm

bR

0 mgeL1GA; 30 mgeL1GA; 50 mgeL1GA;

JA1 0.1240.01 aA  0.16%+0.02 aA 0.1520.01 aA
JA2 0.154+0.02 aA  0.16+0.01 aA 0.2140.03 aA
JA3 0.1220.01 bB  0.1920.03 bAB  0.28=20. 04 aA
JA4 0.1440.02 bB  0.46+0.08 aA 0.4740.01 aA
JAS 0.11%0.01 bB .2140.02 aAB .2740.05 aA
JA6 0.1740.01 bB

0 0

0.3840.05 aA 0
JA7 0.1440.01 cB 0.314+0.03 aA 0.2440.03 bA

0 0

0 0

.434+0.05 aA
JAS8 0.11+0.01 bB
JA9 0.16+0.01 bB  0.8240.05 aA .87+0.07 aA
JA10  0.13£0.02 bB  0.17£0.02 bAB  0.28%£0.05 aA
Al 0.1640.01 bA  0.1640.01 bA 0.2840.05 aA
A2 0.1340.02 cC  0.8970.05 aA 0.58+0.05 bB
A3 0.1240.02 bB  0.1740.01 abAB 0.224+0.03 aA
A4 0.17£0.01 bB  0.20%0.01 bAB  0.2640. 03 aA

0 0 0

0 0 0

.3640.05 aA .3840.09 aA

A5 .1140.01 bB
A6 .0940.01 bB .164:0.02 aAB .1740.02 aA
A7 0.1140.01 aA  0.13%0.01 aA 0.1540.02 aA
A8 0.1440.02 aA  0.13%£0.01 aA 0.1440.01 aA
A9 0.14£0.01 abA 0.12£0.01 bA 0.1620.01 aA
Al0 0.16£0.02 aA  0.16£0.01 aA 0.2320.04 aA

0 0 0

0 0 0

.3140.06 aA .2840.04 aA

ZA1 .1540.02 aA
ZA2 .1540.01 aA  0.1740.02 aA .19+0.02 aA
ZA3 0.1440.02 bB  0.1840.01 bAB  0.2440.03 aA
ZA4  0.1440.02 bB  0.1240.01 bB 0.372£0.07 aA

.1940. 03 aA .1940.01 aA

% =
I o
3 KREZLEWNAFAEARERFHKNZ
JRZEHE K /em
0 mg+L1GA; 30 mgeL1GA; 50 mgeL1GA;
JA1 0.41+0.02 aA  0.40740.02 aA 0.36+0.02 aA
JA2 0.44740.02 aA  0.4140.02 aA 0.4040.03 aA
JA3 0.3940.02 bA  0.4340.02 abA  0.45+0.02 aA
JA4 0.4540.02 aA  0.43740.03 aA 0.4240.02 aA
JA5 0.39740.02 aA  0.42740.02 aA 0.44740.02 aA
JA6 0.4640.02 aA  0.47740.02 aA 0.50%0.03 aA

JAT 0.4440.02 bB  0.4740.02 abAB 0.53£0.01 aA
JAS 0.40740.02 abA 0.3340.02 bA 0.4140.03 aA
JA9 0.41£0.02 bB  0.45+0.02 abAB 0.5140.02 aA
JA10  0.4240.02 aA  0.3840.02 aA 0.4440.03 aA
Al 0.3940.02 aA  0.4040.02 aA 0

A2 0.3520.02 bA  0.4040.02 abA 0

A3 0.4040.02 aA  0.3440.03 aA 0.4040.03 aA
A4 .4140.03 bA  0.45%0.02 abA .5140.04 aA
A5 .4640.02 aA

0 0
0 0
A6 0.37£0.02 bA 0.37£0.02 bA 0.4440.02 aA
0 0
0 0

.43420. 03 aA

.4640.02 aA  0.4540.02 aA

A7
A8 .38+0.02 bB  0.52%£0.02 aA .497£0.02 aA
A9 0.34+0.04 bA  0.45%40.03 aA 0.4740.02 aA

.4440.02 aA  0.40£0.03 aA .4440.03 aA

A10 0.3740.04 aA  0.36740.02 aA 0.424+0.03 aA
ZA1 0.3840.02 aA  0.3640.03 aA 0.4240.02 aA
ZA2 0.48740.02 aA  0.48720.02 aA 0.4940.02 aA
ZA3 0.4340.03 aA  0.3940.03 aA 0.3740.02 aA
ZA4 0 0 0

ZAS 0.4020.01 bB  0.4540.03 bAB  0.522£0.02 aA
ZA6 0.4440.02 aA  0.4540.03 aA 0.4340.02 aA

.3940.01 aA .3640.01 aA .4240.03 aA

ZAT 0.4040.02 aA  0.4640.02 aA 0.4140.02 aA
ZA8 0.44740.01 aA  0.4240.02 aA 0.45£0.03 aA
ZA9 0.3820.02 aA  0.38240.02 aA 0.41£0.03 aA
ZA10  0.41£0.02 aA  0.414£0.03 aA 0.4840.01 aA
A 0.408 bB 0.415 bB 0.437 aA

ZA5  0.17+0.01 bB  0.94+0.11 aA  0.76-0.04 aA
ZA6  0.17#0.01 bB  0.18%40.01 bB  0.53%0.04 aA
ZA7  0.13+0.01 bB  0.314+0.04 aA  0.35-0.02 aA
ZA8  0.11#0.01 bB  0.28%40.04 aA  0,2740.01 aA
ZA9  0.14%+0.01 bB  0.29%40.05aA  0.36%0.05 aA
ZA10 0.14%0.02bB  0.33%0.05aA  0.41%0.05 aA
¥ 0.137 bB 0.287 aA 0.322 aA

2.3 MEGANBFETMHBERBEFHK

B %2 Wi

122 3 AHL AN TR R PR AR 00 IR 2F
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WK AE AR

AR R AS R W FP vk B AR RS R AL R 1 IR
TR 0T HE e B W R S B BB R RR R OA9
T T v B IR A 2R A BT A R 2 A A 0T IR SR
R EREN . JA3JAT JA9 A2 A4 A6 J ZAS
X7 AEF R RTE 30 mge L' R R AT IR
RS 50 BER) G W2 A AR T AE 50 mge L'k
B R AL FREAE T (R 25 B4 R B 00T B I 2 5
Mo b 2 3G . AR R TE PR B AR FE R AL R



2 1 FRAF S TFHAFMATA KR FE X GBS

IRZERS K OC B AR, mT LA H L IR 2E S K
I B 2 A B ) AU AT
2.4 MEGATBFEFMBBELZBEEFKN
=AU
2% 4 AT, 50 REAH L, R B 2R A BN R 2
KAFTEMN & 2, (HAE 30 M1 50 mg- L' JRE H
WhERE] R R R R R EHES. A
W AT AR 2 10 VR 28K 7 R B R AL 3R M i x B e
Shy W Sk 3 RN L 156 B R 2O ) Ol R R A 3 e R B

2.5 HMNEGAXNEFEMRMBHELRPIH KD
=AU
H1 & 5 Al 50 BRAR LU o B 38 A0 B
FEAER 3 5% . {0 30 A1 50 mg- L' 7R 2 2 Ak 2
] KA R R RICRE 2R A FEF R
O RAE A R e R R AR AR BT R B 22

S,
5 KRERLEXNBEFARKRM KNI
it /em
&
0 mgeL1GA; 30 mgeL1GA; 50 mgeL1GA;

F4 KREZLENSFAARERFKNZMN
JEZF K /em
A
0 mgeL1GA; 30 mgeL1GA;3 50 mgeL1GA;

JA1 0.3520.05 cC 0.8720.03 bB  1.1120. 05 aA
JA2 0.3740.04 bB 1.01£0.09 aA  1.2140.06 aA
JA3 0.2620.04 bB 0.9620.05 aA  0.9820.08 aA
JA4 0.2140.02 bB 0.9420.08 aA  0.83£0.06 aA
JAS 0.2540.02 bB 0.7140.03 aA  0.79£0.05 aA
JA6 0.2040.02 bB 0.894-0.04 aA  0.91£0.08 aA
JA7 0.1120.01 ¢B 0.9820.04 aA  0.86=20.04 bA
JAS 0.2240.02 bB 0.72%0.04 aA  0.73%0.05 aA
JA9 0.3340.03 bB 0.734£0.03 aA  0.65%0.04 aA
JA10 0.2040.03 cB 0.6340.04 bA  0.76+0.05 aA

Al 0.20+0.02 bB  0.88%+0.04 aA 0.87740.04 aA
A2 0.2340.02bB  0.714+0.02 aA 0.7140.03 aA
A3 0.2140.03 bB  0.744+0.04 aA  0.8640.07 aA
A4 0.2540.02 cB 0.7540.02 bA  0.88%+0.06 aA
A5 0.2240.01 bB  0.694+0.03 aA 0.80740.06 aA
A6 0.1740.02 bB  0.80+0.04 aA 0.6640.08 aA
A7 0.2240.02 bB  0.86+0.07 aA 0.8540.07 aA
A8 0.30£0.04 bB  0.8440.05 aA  0.9740.05 aA

A9 0.1240.02 ¢cC  0.9540.04 aA  0.7340.04 bB
A10 0.1840.02 ¢cC  1.1240.04 aA  0.8540.04 bB
ZA1 0.254+0.03bB  1.1240.04 aA 1.0240.09 aA
ZA2 0.2340.02 bB  0.9940.03 aA 1.01+0.05 aA
ZA3 0.1540.02 ¢cC  0.96%0.05 bB  1.1330.04 aA
ZA4 0.2140.02 B 1.0840.06 aA  0.9240.05 bA
ZA5 0.18+0.01 bB  0.4140.03 aA  0.5340.07 aA
ZA6 0.2040.02 bB  0.9340.03 aA  0.9640. 08 aA
ZAT 0.2040.02 ¢cC  0.7840.05 bB  0.9840.04 aA
ZA8 0.16+0.02 bB  0.9340.05 aA  0.9240.05 aA
ZA9 0.20+0.02 bB  0.7740.03 aA  0.7340.05 aA
ZA10  0.234+0.02 bB  0.8240.06 aA 0.74+0.05 aA
¥iE 0.221 bB 0.852 aA 0.865 aA

JA1T  1.0940.06 aA

—

.0140.07 aA 1.1840. 05 aA

JA2  1.1740.05 aA

—_

.1640.07 aA 1.1740. 04 aA
JA3  1.1940.04 aA  1.2040.05 aA 1.2140.03 aA
JA4  1.2240.04 aA  1.32+0.06 aA 1.3340.07 aA
JA5  1.1240.04 aA  1.084£0.02 aA 1.08+0.07 aA
JA6  1.20+0.03 aA 1.064+0.03 aA 1.1640. 08 aA
JA7 0.7940.03 bB  1.46+0.04 aA 1.5440. 04 aA
JA8 1.02+0.04 aA  1.114£0.05 aA 1.1640. 03 aA
JA9  0.82+0.04 aA  0.94+0.04 aA 0.8240.04 aA
JA10 1.0740.03 bB 1.1340.02 abAB 1.20+0.04 aA
Al 1.1740.04 bB  1.0640. 04 bB 1.3440. 04 aA
A2 0.9240.03 aA  0.8740.04 aA 0.9340.09 aA
A3 1.0740.05 bA  1.1040.03 bA 1.2340. 04 aA
A4 1.214+0.03 bB  1.2540.02 bB 1.4440.06 aA
A5 1.1340.02 bAB 1.0040. 04 bB 1.30+0.07 aA
A6 1.0640.05 abA  0.9840.04 bA 1.1640.07 aA
A7 1.204+0.03 aA  1.1240.09 aA 1.2740.05 aA
A8 1.1040. 07 abAB 0.9840. 05 bB 1.2240.05 aA
A9 0.5240.03bB  1.1340.03 aA 1.0740. 04 aA
Al10  1.1740.06 aA  1.2740.07 aA 1.2340.07 aA
ZA1 1.2240.07 aA  1.2240.04 aA 1.1740. 06 aA
ZA2 1.2240.04 bA  1.2340.03 bA 1.3440. 04 aA
ZA3  1.1440.04 aA  1.0940.06 aA 1.1240. 04 aA
ZA4 1.1640.03 bB  1.0840.02 bB 1.5440.10 aA
ZA5 1.014+0.05 bB  1.1240.06 bAB  1.33-0.06 aA
ZA6 1.0440.06 bB  1.1840.04 bB 1.4040. 04 aA
ZA7 1.1240.04 bB  1.4140.04 aA 1.4240.03 aA
ZA8 1.0740.03bB  1.3740.03 aA 1.4040. 03 aA
ZA9 1.1140.05bB  1.1140.06 bB 1.4140.08 aA
ZA10 1.1340.05 bB  1.4640.05 aA 1.5040. 04 aA

I 1.082 cC 1. 150 bB 1.256 aA

JAT A9 ZAT ZA8 J ZA10 3% 5 A& FF ik
FAE TR oA 215 R AL LA AR e K A 0 R
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A AP

Z &

ok X #H F 2

FH W E B N, JAL0, A1, A3, A4, A5,
ZA2 . ZAA ZA5 ZA6 F ZA9 X 10 NEFF R R AE
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Sensitivity of Millet Dwarf Materials to Gibberellin
During Germination

DONG Xiao-jie, LI Zhi-jiang, MA Jin-feng, LI Xiang-yu,SUN Guang-quan,ZHENG Ya-lu
(Crop Resources Institute, Heilongjiang Academy of Agriculture Sciences, Harbin 150086, China)

Abstract; In order to clarify the gibberellin sensitivive reaction type of millet dwarf materials at germination
stage,30 dwarf materials, which used Longgu 30 as female parent and Shenggu as male parent,dwarf lines JA1-
JA10,A1-A10 and ZA1-A10, were treated with gibberellin at different concentrations during germination. The
sensitivity of root length, hypocotyl length, coleoptile length, germ length and leaf length to GA; were ana-
lyzed. The results showed that under the treatment of two gibberellin concentrations, there was no significant
difference in the sensitivity of the offspring of 60,80 and 110 c¢m line to GA;. Among the GA; sensitive materi-
als, the sensitivity of germ was stronger than that of hypocotyl, root, coleoptile and leaf, and the sensitivity of
germ reached a very significant level. Secondly, the sensitivity of mesodermal axis was stronger than that of
root,coleoptile and leaf. Therefore, when using GA; to identify millet sensitivity,germ and mesodermal axis can
be used as the preferred organs for identification. Among the five traits used to identify GA; sensitivity, root
length may decrease with gibberellin treatment, indicating that gibberellin treatment may inhibit root length,
while other traits increase with gibberellin treatment. That is,gibberellin treatment with appropriate concentra-
tion canpromote mesodermal axis length,coleoptile length, germ length and leaf length. The 30 materials used
in this experiment were sensitive to GA; treatment, which were manifested in the elongation or inhibition of dif-
ferent organs. It was inferred that these dwarf materials may contain genes related to GA; synthesis. The dwar-
fing of these materials may be due to the mutation of GA; synthesis gene,resulting in the plant unable to syn-
thesize GA; required for normal plant growth.

Keywords: Setariaitalica 1. ; germination stage; gibberellin; dwarf breeding
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