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Study on Heterosis Effect of Re-crossed on
Male-sterile Single- hybrids of Corn
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Abstract : Re-crossing was conducted between five Es cytoplasm male-sterile hybrids and four higlr oil hybrids , five
normal hybrids . The oil content , yield , 1 000- kernel weight and kernel size were estimated . Results were as follows :(1)
The average kernel oil content in male-sterile hybrid % highr oil hybrid was 1 .6 % higher than that of fe male parent . The
xenia effect value of oil genes was 0 .30 .(2) The yield and 1000-kernel weight of male-sterile hybrids were 10 .1 % and
5.8 % higher than that of corresponding fertile hybrids respectively , showing significant cytoplasmic effect .(3) The yield
in male-sterile hybrid x high oil hybrid was similar to that of the fe male parent, but it’ s 1000~ kernel weight was 7 .3 %
lower than that of fe male parent . Comparing with high- oil male parent, grain yield , 1000-kernel weight and kernel size in
male-sterile hybrid x high-oil hybrid were higher. (4) Seed-filling rate , the days of seedfilling and TAA content in
male-sterile hybrid x high-oil hybrid showed average heterosis tending female parent, and this was perhaps one of the
reasons resulting in the average heterosis tending female parent for kernel oil content, yield, 1000- kernel weight and
kernel size .
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Table 1  Kernel oil content of re- crossed hybrid

8
¢ GY GY GY GY M 14 M 14 BE 22 sk KK 60 T3
2012 115 1298 1223 ZDl 4 YD 4 YY22 ND60 Average

FBHL 14 Zhengdan 14 5.95 6.38 6.20 5.45 4.24 4.24 3.90 3.93 4.01 4.92
JHEL 14 Yangdan 14 5.33 5.82 5.28 5.05 4.26 3.81 4.03 3.77 3.53 4.51
BE22 Yuyu 22 5.49 5.20 5.90 5.12 4 .21 4.00 3.86 3.92 3.91 4.60
5K 5.52 5.50 5.60 4.78 3.66 3.47 3.50 3.65 3.33 4.32
K 60 Nongda 60 4.62 4.57 4.23 4 .37 3.48 3.22 3.06 2.90 3.01 3.71
T Average 5.38 5 .44 5 .44 4.96 3.97 3.75 3.67 3.63 3.55
5RERAALZ 7 1.67 1.73 1.73 1.25

Deviation from selfed female parent

D AQ ) e /N 7 S B AR AE LSDy o5 = 0.215 ,LSDy o = 0.285 ;BEA ]It/ 7 57 B 5 AR HE LSDy g5 =0 .166 ,LSDy o =0 .242
Least significant difference among male parents LSDy o5 =0 .215 ,LSD, o, =0 .285 ;Least significant difference among fe male parents LSD, o5 =0 .166 ,LSDy o, =
0.242
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Table 2 The oil content, grain yield,1 000- kernel weight and kernel size of selfed and re- crossed hybrids

AN TR

[S¥N Yield per plot( kg/5 .34m%) 1000-kernel weight( g)

Female parent g AE AExmEl AE < W ml ~E AE AEx @l AE xS El
CMS N CMSx GY CMSx LY GY CMS N CMSx GY CMSxLY GY

FBHL 14 Zhengdan 14 4.95 4 .49 5.18 5.18 385.3 3427 372 .3 384 .4

A 14 Yangdan 14 5.17 4.61 4.57 4.76 336.0 3153 3293 361 .9

£ K 60 Nongda 60 5.34 4.69 5.14 5.25 355.7  388.7 304.9 361 .0

BE 22 Yuyu 22 5.98 5.53 6.1 6.25 406.3  388.7 364 .8 396 .4

5K 5.89 5.52 5.74 5.95 3923 387.3 367 .5 389 .7

Y Average 5.47 4.97 5.35 5.48 4 .80 375.1 3545 347 8 378 .7 323 .25

R AR B

IN/N Kernel size( ml/ 200 kernel) Oil content( %)

Female parent ENE] AH OAE x @l AE < Fm o sl NG AH AE xml AE < Fm ml
CMS N CMSx GY CMSx LY GY CMS N CMSx GY CMSxLY GY

FBHL 14 Zhengdan 14 88 .3 773 84.9 86.7 4.24 4 .50 6 .00 4.02

A 14 Yangdan 14 73 .0 70 .3 73 .2 78 .7 3.80 3.65 5.36 3.9

£ K 60 Nongda 60 79 .7 77.0 68 .8 81 .8 3.01 2.95 4 .45 3.17

BE 22 Yuyu 22 91 .0 85.7 83 .3 88 .4 3 .86 3.86 5.43 4.01

5K 81 .3 83.0 78 3 82 .4 3.65 3.42 5.35 3.49

I Average 82.7 78 .7 77.7 83 .6 7.5 3.71 3.68 5.32 3.72 8 .44
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Table 3 The test results of significance for mean diffrernce
A /,\,E._ — tfE t value —
oot o AN THE R

Oil content Yield per plot 1000- kernel weight Kernel size

ENF S R P 1.1 10.1°" 3.37° 1.92
CMS - corresponding N hybrid
NEH R < i - ANEEEA 28.25" " -0.83 -3.28" -2.57
CMS x GY - CMS female parent
ANE A < AR - ANFREA 0.123 0.28 0.59 0.61
CMS x LY - CMS female parent
NE AR x i - A E AR x A 11.85" " -3.49° 4.237 3.13
CMSx GY- CMSx LY
ANEAACH < il - W HREA 205" 2.92° 0.55 0.36
CMS x GY - N female parent
NE RAE R < ALk - WE BEA 0.30 4.86 2.74 2.67

CMS x LY - Nfemale parent

thos=2.78  tooq =4 .60
2.4 WERHR

4 N EPFFRLR B & AN I TS 3K 4 %)
TP B A B Logistic ZE K 273 . Ml A
B MG 4 ~19d AB B E 22 x G115 T H i
e ARAL ) 22 AN K BB 5 19 ~ 29d, T ER
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ANHHE 22 x GY115 > GY115 A ;MG 29 ~

K4 FPRURE AN TE
Table 4 Dry weight in various seedfilling stages( g)

49d , TEMB KM ABFHE 22 AKX >AH
BE2xois>nFHHE 22 AL >6v115 HAL.
RAFRBJZIE RN I AT BT 22 BAZHIRER A
50d,\ B K 22 HAC 48d, AN EH B K 22 x GYI15
48d,GY115 H A 43d. HILA UL AN HH E 22 x
GY115 A28 AR I THE I T80 58 B I ) 341 B i o
SR A ] T REAANT B T 22 HAC .

Bk e R Days after pollination( d)

AbEE Treatment

4 9 14 19 24 29 39 49

AHHBE 2% GYII5 CMS Yuyu22 x GY115 0.55 12 3.03 8 .49 13 .66 23.10 31.70 33.01
ANEBE 22 HEZ  CMS Yuyu22 0.59 .26 3.08 7.95 14.09 23 .33 32.10 34 .20
HKE22 HE N Yuyu22 0.61 38 3.06 8.33 15 .40 23 .84 31 .30 33.05
GYl15 HA&  GYl15 0.29 .06 3.21 7.97 16 .01 20 .90 25 .50 28 .30




254 I E - N A & S 35 &

2.5 KPR IAA &R

IAA T E S RANK T 5,4 MEFE 1AL T i
FEFFRLTE BT 38 2 B TR a3 HEHK 204 LLJS #B3&
Wrogb . LR 4 ANARER FFRE R AN R
BE 22 HACH 1AA B8 ,GY115 HACH) 1AA 7
R, AABE 22 AR HEE 22 AASK L
HHIAA BB Z G R AR R 2 — . A
HEE 22 x GY115 UKL 1AA 5 5 B A i 7] B
AR SRS SRR SR NI R A 1]

w—p—CMS Yuyu22xGY115 ——CMS Yuyu22

—e— N Yuyu2Z

—>*—GY115

HETE

Dry weight (g)
)
=

10 20 30 40 50
RE Day (d)

BRI Logistic i £
Fig . Logistic curves of seed filling
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Table 5 TAA content in various seed filling stages ( ng/ gFW)
Ak b e R Days after pollination( d)
Treat ment 9 14 19 24 39
ANEBE 22x GYI15 CMS Yuyu22 x GY115 532 669 713 511 217
AEHBZE 22 HEZ N Yuyu22 523 665 701 506 220
ANEBE 22 HEZ  CMS Yuyu22 563 705 731 518 254
GYI15 HAE  GYI15 441 580 609 378 203

3.3 HI RSl B — A PRI P AR T 4 A
AT A EHET AR T O A B 22 ARl
PR T A AR [V PR — o = i PR A P B
b Sl VRl W N | A T B T S R B N i i 1]
Hr= s b — Rkl s A B S 4 11 .5 %, bL
— PRI ] B AR AR 7 .6 % . T H X —Fp
R AR A= F R WTAT 1, 2 2% 0 H 26 AR 1) lde
J5 3 A G A 5 Erh AR L 4 o1 AT HGAH
AR SR A 78 i oK 4/ 5 e 5l 4 A8 P 55 e

FACF A ASAF BN 175 J& il oKL i B TE A
S N SR B R sl R = A ST =
FAS R 1 .64 % S LLIRI B A A2 A P g 7
6 % e Tl 2 A M LG I A AT R O™ 3.4 % R
PEim 476 %MIARIR 45 B UL R BEAR 5 ARATLE 4
1 7 H 7500kg/ ha THE X — Rk 7 LG AR G
7 A28 BT BE K oK 405kg EKIH 165kg

3.4 AH 20 AH IR AT < E i A A i ik
B E 22 x GY1298 .74 K 22 x GY2012 B 14 x
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GY115 FUBHL 14 x GY1298 77 i C 4L & e
oy s TR EAR A SEAR AR A
FE L I e Yl w1 > A S S vi s 22 (NI A
CSVRR T A ot SV S W& L DN G
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W BRATT A Wy ARt — IS0 .
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