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Seed Production of Soybean Cytoplasmic Male Sterile (CMS) Line under Field Con-

ditions

WANG Shu-ming'?, WANG Yue-qgiang”, LI Jian-ping’, LI Mao-hai*, SUN Huan’, ZHAO Li-mei’ ,ZHANG Bao-shi'

(1. Shenyang Agricultural University, Shenyang 110866, Liaoning; 2. Jilin Academy of Agricultural Sciences, Changchun 130033, Jilin,China)

Abstract ; The line JLCMS82A and its maintainer line JLCMS82B were used in this trial with a split block design for evaluating the
effects of cross-pollination of alfalfa leafcutting bees in different treatments of bee amount and row cytoplasmic male sterile (CMS)
ratio of male and female parents. The results showed that the seed setting of the CMS line and the whole yield of the male and fe-
male parents existed significant difference at the 1% level and the yield of the CMS line at the 5% level among the different treat-
ments of bee amount. There was significant difference at the 1% level in the seed setting of the CMS line and the whole yield of
the male and female parents, whereas the difference of the yield of the CMS line was not significant among the different treatments
of row ratio of male and female parents. There was no significant difference between the treatments of bee amount and row ratio of
male and female parents. In the treatment of different bee amount, the highest seed setting and yield of the CMS line and the whole
yield of the male and female parents were observed when the amount of alfalfa leafcutting bees reached 30,000/ ha. In the treatment
of different row ratio of male and female parents, the highest seed setting and whole yield of the male and female parents were also
observed when the row ratio was 1: 1, whereas there was no significant difference for the yield of the CMS line between the different
row ratio. On the whole, the best effective treatment was that of the 1: 1 row ratio with the amount of 30,000 alfalfa leafcutting bees
per hectare.

Key words:Soybean; CMS lines; Cross-pollination; Alfalfa leafcutting bees; Seed setting
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SAEE AR R 2 BT RIS AAT R
IR 2R 0 = i 22 A i KO AR R e
HEFIREEAKT- . X FRITE H R T RE
I TN N B YR VN & ERTE S A 1
PR EAE R T Z B LS SR LA E RN
PRE 2R = R 22 IR B K AT R AERE
PAREF AR XU RAA R A 7 Sk
AERIGIFECR B AR EEH, A NESBRE
Z I EAEZE AR B K X B E s I R
S SCREASPIEA T H 2 R BRSNS AH B ST Y, T i
AIVEIANSZA T LLRSE I

2.1

x1 TEREXE BRFEREBFENHENH
Table 1 ANOVA for seed setting and yield of male sterile line
SEJ5 A SS ¥y MS F
R AW gy iR s BisE shurx B
B q*f et Ti L T:: | g*f BB ht T: L Fow Foo
setting Yield yield setting Yield yield setting Yield yield
EX X 2H 1 1.1 1976.5 2055.3 1.1 1976.5 2055.3 <1 <1 <1
M B Block
A 3 986.3 607787.4 1687829.6  328.7 202595.8  562609.8 182.7* * 11.8" 53.2** 9.3 2.5
E, 3 5.3 51546.5  31685.8 1.8 17182.1 10561.9
TR 7 992.8 661310.5 1721570.8
Variance
FJX B 2 119.1 73023.9  3342630.1 59.5 36511.9 1671315.1 12.1** 3.6 114.2* " 4.4 8.6
SB AxB 6 35.4 77631.7  118193.8 5.9 12938.6 19698.9 1.2 1.2 1.3 3.5 6.4
E, 8 39.3 80583.7  117027.1 4.9 10072.9 14628.3
SRS 23 1186.6

Total variance

TR 0.05 ACE FIZERBENE; T R 0.01 K FIgZER B

* means significant difference at the 5% level and **

means significant difference at the 1% level.
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2.2 AEHEETAERE RZHHITHHE

AN ETE I R T K AR A &R
JLCMS82A (25523 IE =B A AN E RO 2
R R AP BU A R TR 2, K2
HA] LUA I, 560 R AN, AL ) AR LE, TROie b BT (A2,
A3, A4) TARH REEIRIN2E TR K, IR, A3
IR BG5S 48. 5% M B 345 A2 Al
A4 L0FH T A2 F0 A4 QhRRE 2 AN EE . XRIE TS
DI AN E RIS S 5 (R i it
R, M T — N8 B O A RE A1
HIFPROR . WA E RIHENE = 5Ok G , iU ab B A2,
A3, A4 BB TR AL (H A2, A3 5 A4 3 Mbafa) 2%
SRR FE KT, A A3 ARS8 R
ORI ZRAESE S AR R S A i g i
H A TR TEE A i s AN (i
FHo MAE RINARFRENS B~ B U] A2,
A3 A4 W S5 R TR AL TG A3 5 A4 LhBRI2E SR
B3, A4 5 A2 QbR 22 FAR AN B3 XU E AN
H5RE R A 2, b LR SRR A &
HERER,

xR2 AEMEETAEREIFRAILLE
Table 2 Seed setting and yield of male sterile

line under different bee amount

Tt 45505 SEa =0.5 ¥y SEa=53.5 7 SEa=41.9

Bee amount Seed setting /%  Yield/kg - hm™>  Whole yield/kg « hm 2
A3/30000 48.5Aa 709.6Aa 1492.7Aa
A4/50000 37.2Bb 569. 1Aa 1382.9Aab
A2/10000 36.4Bb 519.8Aa 1212.9Ab

A1/0 19.7Cc 269.1Ab 795.3Bc

[ —SBEE ARIR/INE F R IF0R 22534 0. 01 F10.05 BEKF-
Values within a solumn followed by different capital and lowercase letters

are significantly different and 0.01 and 0.05 probability levels,respectively.

2.3 AEMEARXTAXERE RHIHIFR
3G T AR (RS R S AT RITH)
TNREAUM AT FR JLCMS82A. (25508 FHif ™
T LASAT ZINOARR R BIE S0 U 2
PEAREE R . 3 3 Al UL, ACREAS 15 1 A7 LE(BL) FAE
FRINAETRRE R TICREA 1:2 47 (B2) FIACREA 1
3 47HL(B3) 1M B2 1 B3 AbPHAIZE AR E ., XK
e HIEI PR AN E 2 S5 M A R 2 —E Ll

AR PRAT 2R LLORRACAS AR B iy 12 s D B oAy B
Afeky. WELIIAN AT R VLS ok, BL, B2
55 B3 AEHE2E S IT AN B XU 1:2 4T HEA
L3fTHORAE RAE SR BT 1 LATI Elh T
REAHT A AR LR, ITREAS & R A AR AR
g, AL B TR AN T 2 B ) 25 R . A
AN AT R INMGRFF R A 7 k%, BL, B2
B3 bR 52 A0 0 2E K-, 1 L AT HG T BB i
o XN, — 7T, BT 3 FRAE B B AR
AT TR EL BN R, BL fok, B2 ez, B3 F/hy,
SOAR LB B R e 5 — 7 T, B AR B R AT
RSS2 T B2 M B3 A3, BLA, B1 AR 3R
SRR R R, B2 AR, B3 AR HIR A

x3 AREFEAXTAE RHFRAOLER
Table 3 Seed setting and yield of male sterile

line under different row ratio

RFFALTH G50% SEa =0. 8 HHET it SFa =35.5 77 Ht SEa =42.7

Row ratio  Seed setting /%  Yield/kg - hm >  Whole yield/kg - hm 2

B1/1:1 40.8Aa 589.2Aa 1716.3Aa
B2/1:2 33.5Ab 506.1Aa 1131.1Bb
B3/1:3 32.2Ab 455.3Aa 815.5Cc

Rl — SR AR NG R 0|38 22 534 0. 01 F10.05 BEKF-
Values within a solumn followed by different capital and lowercase letters

are significantly different and 0.01 and 0.05 probability levels,respectively.

2.4 AEMEESMHETXTAE RHMRRAILER

X[l —Jidde i R ACREAAN [FIAT HU IR AN 5 R A4 58
R ISR AT RN R BLE B it T 1 H
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AT LA B R HCZS S b B WL 2250, Bt Y
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DI AR AT BB 33 T ELZ BN AR =
ZESr R BREA T 5 FU SN T R LA LRI E Y5
FrR AR 2E S R A7 BEAS B FASCA B o L f91) B ™ e 14
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x4 BE—HESETARTHERERELE FERERTENLE
Table 4 Seed setting and yield of male sterile line among different row ratio under same bee amount
T e A1/0 A2/10000 A3/30000 A4/50000
Bee amount
(e B1/1:1 B2/1:2  B3/1:3  Bl/1:1 B2/1:2  B3/1:3  Bl/1:1 B2/1:2  B3/1:3  Bl/1:1 B2/1:2  B3/1:3
Row ratio
ZEi SE,) = 1.5 20.4Aa  19.3Aa  19.4Aa  42.0Aa  33.6Bb 33.6Bb 56.7Aa 47.0Bb 42.4Bb 44.1Aa 34.2Bb  33.3Bb

Seed setting /%

Foi SE,, =70.9
Yield/kg + hm ~>
M SE,, =85.5
Whole yield/kg - hm 2

1334.1Aa  722.4Bb

297.0Aa 240.4 Aa 269.7 Aa 545.9 Aa 488.4 Aa

329.4Bc  1568.0Aa 1150.8Bb 919.8Cc

525.1 Aa 798.9 Aa 782.4 Aa 547.4 Ab 714.9 Aa 513.1 Aab 479.3 Ab

2008.9Aa 1446.5Bb 1022.7Cc 1954.1Aa 1204.8Bb 989.8Bb

[l —FEUHER A R NG TR 53l 3e7R 22523 0.01 F10.05 B2,

Values within a solumn followed by different capital and lowercase letters are significantly different and the 0.01 and 0.05 probability levels respectively.

XA H AR R AN R4 IR e
R LAMAE RO RS T 1 H, 255151
TS, S ATLAE M 73 MANETTHAREE T s
DIt R 3 7 SRR R IEE SR M R,
W v T E AP, s 1 U730 S J7 3k Rl Y2
SRPERIPAN LA . XKW A B FIN, 4 RE
PR RIRSCR Tl 2 sl DI AR T E 46 Y

MSEfRy, ANE AR RIS R 3 J7 3k (A3) I
e, SRR 3 T Sk e, (H S e i
NS Tk (A4) 225 I Ao . RS 9 45
B AERFABUREL 3 13k B DI I LUSCREA 1 1 47
HURME (ASBL) B, AN RAVEESER Be B A MAE
FNNGREE R B B kR, RO R

£S5 E—THTARMEERRERELE FEREETEBNILE

Table 5 Seed setting and yield of male sterile line among different bee amount under same row ratio

17k Bl/1:1 B2/1:2 B3/1:3
Row ratio
il Al/0 A2/10000 A3/30000 A4/50000 A1/0  A2/10000 A3/30000 A4/50000 A1/0  A2/10000 A3/30000 A4/50000
Bee amount
LR SE, = 1.4 20.4Cc  42.0Bb  56.7Aa  44.1Bb  19.3Cc  33.6Bb  47.0Aa 34.2Bb  19.4Cc  33.6Bb 42.4Aa  33.3Bb

Seed setting /%
7=t SE,, =78.8 297.0Bb 545.9ABab 798.9Aa 714.9Aa
Yield/kg + hm 2
e SE,, =81.4

Whole yield/kg + hm =2

1334.1Bb 1568.0Bb 2008.9Aa 1954.1Aa

240.4Bc 488.4AbBc 782.4Aa 513.1AbB 269.7Ab

525.1Aab 547.4Aa 479.3Aab

722.4Cc 1150.8Bb 1446.5Aa 1204.8ABab 329.4Bb 919.8 Aa 1022.7Aa 989.8 Aa

Rl —FEUER A R NS TR 53 3erR 22 523 0.01 F10.05 B2

Values within a solumn followed by different capital and lowercase letters are significantly different and the 0.01 and 0.05 probability levels,respectively.
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