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Abstract: [ Objective ] To explore the yield formation and photosynthetic characteristics of restorer line
Yazhan series hybrid combination of rice, the relationship between yield and yield components, and the
contribution of photosynthetic related factors to yield, so as to provide technical support for the breeding of
hybrid line restorer line and high—yield cultivation. [ Methods | In this experiment, two restorer lines Yazhan
and Huazhan were used as male parents, and eight sterile lines such as Nongxiang A were used as female
parents. Eight groups of 16 hybrid combinations were prepared as experimental materials. Field planting and
conventional water and fertilizer management were used to analyze the yield, composition factor, chlorophyll
content, net photosynthetic rate and other factors of the hybrid combinations of the two restorer lines, so as to
compare the characteristics of the two restorer lines and their differences in photosynthetic performance.
[ Results | The results showed that the yield of the other 6 hybrid combinations was higher than that of the
corresponding Huazhan combinations except for the C Liangyou and Quanliangyou hybrid combinations, and
the yield advantage of the hybrid combinations was generally stronger than that of the Huazhan combinations.
Path coefficient analysis showed that the effective panicle number and 1 000-grain weight per panicle were the
main factors affecting the yield formation of Yazhan series hybrid combinations, and the grain number and seed
setting rate per panicle played a secondary role, and both reached a significant level.During the period from the
tillering stage to the grain filling stage, the chlorophyll content of Yazhan and their hybrid combinations
dropped faster than that of Huazhan and their hybrid combinations, but the absolute value of chlorophyll content
was higher than that of Huazhan and their hybrid combinations all through to the filling stage, the net
photosynthetic rate of Huazhan series hybrid combinations was higher than that of Yazhan in the earing stage,
but in the tillering stage and filling stage, the net photosynthetic rate of Huazhan series combinations was
generally lower than that of Yanzhan series hybrid combinations, which showed that in the filling stage higher
net photosynthetic rate was the key to increased production.The differences in yield formation and mechanism
of the combinations were also discussed from the perspective of sink—source relationship , photosynthesis and
chlorophyll, and the research results were of certain reference significance for further breeding and
improvement of the restorer lines, hybridization and high—yield cultivation of the hybrid combinations.
[ Conclusion | As a restorer line, Yazhan has a better combination advantage than Huazhan , and the yield of the
hybrid combinations is higher than that of Huazhan.The cultivars with strong photosynthetic ability, tillering
ability and late grouting ability should be selected for restorer line breeding.
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Tab.1 Yield and yield components of different hybrid combinations

R RO . (EZEVR
He , , kLI /g i BEIAR 667 m’ " it /kg
Effective panicles Grain number
Combination 1 1 000—grain weight 1 Seed setting rate Yield
per plant per panicle
KA, . ; bed ;
NH 11.00+2.55 20.56+1.97* 172.00+48.24* 0.76+0.03" 612.25+167.01°
KAV ; ; bed :
NY 11.20+1.48" 25.24+2.4" 180.20+32.87™ 0.74+0.03" 780.88+155.79"
C PR " be a ;
CH 13.00+3.81" 23.52+1.9" 161.20+21.25" 0.72+0.04" 723.13+121.55°
CPIPLAE N | . .
oy 10.60+1.67* 24.02+2.13" 202.00+16.17* 0.64+0.07° 705.91+209.11°
e , : bed ;
oH 11.80+2.68" 24.56+2.61" 145.60+33.75° 0.77+0.04" 679.51+201.23"
A , b 1 ;
0y 9.40+2.07" 25.18+3.26" 179.40+22.35™ 0.70+0.05" 620.19+171.79°
PN /RIS " ; bed ;
TH 10.40+4.04 23.70+1.61" 170.20+30.35™ 0.73+0.05" 617.74+156.43"
RAUHE be bed :
Ty 10.60+0.89" 26.80+1.11" 159.00+26.46" 0.76+0.09" 720.04+138.62"
8 fte bed ;
oH 9.80+1.3" 19.58+0.71° 219.60+53.48" 0.78+0.06™ 682.58+163.45°
I 8 MLt : be ; :
oy 13.40+5.55° 20.20+0.79° 159.80+35.76" 0.81+0.07* 688.35+£192.01*
(EE U b ; :
HH 10.80+1.92° 23.08+1.34" 178.00+39.86™ 0.83+0.06" 769.46+242.18"
fEELAE b . ' :
HY 10.80+1.92° 24.10+1.04" 199.20+33.47* 0.82+0.03" 890.58+229.95°
Qfltte i " ; bed ;
OvH 13.20+3.35° 23.14+0.81" 172.20+40.09* 0.75+0.08" 825.34+324.84°
QL i | | | |
0YY 12.20+1.48" 24.84+0.97" 192.00+15.01™ 0.71+0.02* 867.25+139.09"
T e » » .
WH 10.20+2.28" 22.76+0.85™ 186.80+24.82" 0.80+0.06™ 717.54+155.79°
AR i | - |
WY 12.80+3.27* 23.38+1.09" 174.00+36.14* 0.73+0.07" 811.00+348.12*
T

1z 11.80+2.49 21.90+£2.07" 176.60+£20.48" 0.75+0.06" 734.77+264.53"
H;E 5 d be bed 2
vz 12.00+2.45° 21.70+1.42 179.40+25.86™ 0.75+0.05" 725.33+127.17°

A S B A AR R KR SR R RO S O R INE R R 25 R 2 (P<0.05) MRV NS FREZE R AN
E N

The abbreviations of the form in both Chinese and English are corresponding rice varieties, different lowercase letters after
the data in the dame column indicate the significance of the different (P<0.05) , the same lowercase letters in the same column in-
dicate no significance, the same as below
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Tab.2 Path coefficient of yield component factors on yield

AR R — B
K /em ThIBT R /g R BEAR
w2 A7 Effective Numbers of 8
) Panicle . 1 000-grain  Grain number Seed
Impact factor panicles per primary
length weight per panicle  setting rate
plant branches
5 RIS . . .
0.88 -0.31 -0.59 1.09° 0.38 0.53
Huazhan series hybrid combination
Tt RIS . . .
0.96 -0.02 0.12 0.78 0.86 0.53

Yazhan series hybrid combination

i RIRE 0.05 K
With“*”means significant at the level of 0.05

R3 TRAEGTRMNBHERSENTEXMYERRY

Tab.3 Path coefficients of chlorophyll content in different combinations and different periods on yield

S A SrBE Eillpil TSI B
Impact factor Tillering stage Heading stage Filling stage Maturing stage
i RIS *
0.17 1.68 -1.19 -0.71
Huazhan series hybrid combination
e RINAAA S
0.33 0.086 -0.12 -0.16

Yazhan series hybrid combination
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