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Abstract: In order to find out the regularities of formation of panicle grain characteristics of multi-panicle type
and large-panicle type varieties to increase rice yield.The conventional field experiments method were conducted to
use the multi-panicle type varieties Yueyou 9113( Y9113) the large-panicle type varieties Tianyouhuazhan( TYHZ)
and Wufengyou T025( WT025) as test materials. To study the differences in carbon and nitrogen metabolism and
yield composition of main stem functional leaves and young panicles during the young panicle differentiation stages
of multi-panicle type and large—-panicle type varieties. The results showed that the activities of key enzymes in carbon
and nitrogen metabolism( SPS AMS NR and GS) and soluble sugar and soluble protein content of the main stem
functional leaves and young panicles of large-panicle type varieties were higher or significantly higher than multi—
panicle type varieties in the main young panicle differentiation stages.In the second branch and spikelet primordia

differentiation stage which the number of grains increased rapidly the soluble protein content of functional leaves
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and soluble sugar content and GS activity of young panicles of Wufengyou T025 were significantly higher than Yuey—
ou 9113 by 6.77% 35.07% and 20.10% and the SPS activity of main stem and GS activity of young panicle of
Tianyouhuazhan were significantly higher than Yueyou 9113 by 46.72% and 7.81%.In the meiotic stage of the pol-
len mother cell which the spikelets are prone to degeneration and the number of grains decreases the soluble pro—
tein content of functional leaves and soluble sugar content and soluble protein content of main stem of Wufengyou
TO25 were significantly higher than Yueyou 9113 by 9.88% 21.20% and 16.20% and the soluble sugar content of
main stem and SPS activity of functional leaves of Tianyouhuazhan were significantly higher than Yueyou 9113 by
14.67% and 28.55%.Under the conditions of this experiment compared with the multi-panicle type varieties the
stronger carbon and nitrogen metabolism during the young panicle differentiation stage was one of the mechanisms of
the large—panicle formation of the large—panicle type varieties.

Key words: Super rice; Multi-panicle type; Large—panicle type; Young panicle development; Carbon and nitro—

gen metabolism; Yield
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0 9113( Y9113)
( TYHZ) T025
(WT025) ’ 9113
7 “@
7 4
; T025
8 o
1.2
3 () 4
12 16 m’
20 ecmx20 cm . 2019 6 21
7 24 2020 6 22 7
21 o
(N P,04:K,0=15:15:15) 500.25 kg/hmz(
) 74d
( )75 kg ( ) 35 kgo
1.3
1.3.1
25 1.
1
Tab.1 Young panicle differentiation stage and acronym
/mm
Young panicle differentiation stage Young panicle length
( )FBPD <0.1
( ) PBPD 0.3~0.9
( ) SBSPD 1~2
( )PSF 5~10
( ) PMCF 15~49
( ) PMCM 50~100
( )PF >100
1.3.2 7
3d
100 mm (
) o 20
( 5 mm
) ( 2
) 105 C
30 min 80 C o

2
20 o
-80 C o
( SPS) ELISA N
( AMS) ELISA
1.3.3
BCA
( )
; ( NR) ELISA
( GS) ELISA
1.34
20
5 AY
80 o
1.4
SPSS 23.0
Microsoft Excel 2010 o
( Least significant difference
LSD) o
2
2.1
2.1.1 1
SPS(
) VAMS( )
(WT025 TYHZ)
(Y9113)
WTO025 Y9113 31.18% ( P<

0.05) 13.76%( P<0.05) 19.45% 22.69%( P<0.05)
9.52% 21.20%( P<0.05) 8.97% TYHZ Y9113
18.87% 8.54% 12.65% 27.60%( P<0.05) 8.30%

14.67%( P<0.05) 2.69%: ( WT025
TYHZ) SPS
(Y9113) WT025 Y9113 23.06% 15.
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86% 1.62% 20.83% 25.84% 5.21% 24.86% TYHZ

SPS Y9113 42.89% 19.19% 46.72%
(P<0.05) 8.55% 26.48% 20.78% 32.14%( P<0.05)
( P<0.05) ;
(WT025  TYHZ) AMS

S A

20.77% 3

(Y9113) WTO025 Y9113 7.68%
92% 14.26%( P<0.05) TYHZ

8.91% 12.07% 7.73% 20.08%( P<0.05)

0.05 o 2—6

Lowercase letters on the column represent significant difference at 5% probability level in the same young

panicle differentiation stage with different varieties.The same as Fig.2—6.

1

SPS AMS

Fig.1 The content of soluble sugar and the activity of sucrose phosphate synthase and amylase

of main stem at young panicle differentiation stages with different varieties

0.05) 39.80%( P<0.05) 28.13% 11.02% 14.96%
11.78% TYHZ YO113  32.73% 38.19%( P
<0.05) 28.82% 18.00% 18.70%( P<0.05) 28.55%

2.1.2 2
(SPS  AMS)
. ( WT025
TYHZ)
( Y9113) WT025
YO113  13.91% 14.87% ( P<0.05) 8.68%
8.62% 5.44% 14.39% TYHZ Y9113
8.55% 13.68% ( P<0.05) 2.28% 6.96% 2.31%
7.94%: ( WT025
TYHZ) SPS
( Y9113) WTO025 YOI13  63.02%( P<
2

(P<0.0
( WT025

35.07%(
Y9113

5);
TYHZ) AMS
(Y9113) WT025
Y9113 75.90%( P<0.05)
P<0.05) TYHZ .

60.80%( P<0.05) 23.45% 12.95%( P<0.05) .

SPS  AMS

Fig.2 The content of soluble sugar and the activity of sucrose phosphate synthase and amylase

of main stem functional leaves at young panicle differentiation stages with different varieties

2.1.3 3
(WT025 TYHZ)

(Y9113) WT025 YO113  16.72%
9.76%( P<0.05) 35.07%( P<0.05) 18.24%/( P<0.

05) 15.5

6%( P<0.05) 24.31% 15.22% TYHZ

YO113  3.09% 1.27% 15.21% 8.76% 21.58%
( P<0.05) 22.23% 14.34%;

(SPS  AMS)
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TYHZ  SPS Y9113
25.46% 18.12% 27.08% 11.55% 22.23% 19.26%
21.01%( P<0.05)

WT025  SPS YO113  9.36% 21.
35% 5.02% 10.57% 11.43% 17.07%;
AMS

3

WTO025 Y9113  7.82% 29.08%( P<0.05)
4.37% 16.34% 13.44% 71.47% TYHZ
YOI13  8.03% 6.99% 8.45% 1.50% 20.77%( P<

0.05) 10.10%.

SPS AMS

Fig.3 The content of soluble sugar and the activity of sucrose phosphate synthase and amylase

of main stem young panicles at young panicle differentiation stages with different varieties

2.2
2.2.1 4
.NR  GS
(WT025 TYHZ)
(Y9113) , WT025
Y9113 13.09% ( P<

0.05) 4.27% 7.87% 6.71% 12.83%( P<0.05) 16.
20%( P<0.05) 13.09%( P<0.05)

. TYHZ Y9113 6.
18% 6.94% 0.78% 3.15% 4.00% 8.18%:

4

WTO025 NR
YO113 27.83%
NR ;
(WT025 TYHZ)
GS (Y9113)
WTO025>TYHZ >Y9113 WTO025
GS Y9113 62.9% 32.03%( P<0.05)

30.44% 22.50% 32.57%( P<0.05) 9.43% 18.75%
TYHZ Y9113 40.51% 18.08% 7.58% 21.
19% 11.41% 8.91% 8.84%-

\NR GS

Fig.4 The content of soluble protein and the activity of nitrite reductase and glutamine synthesis of main

stem at young panicle differentiation stages with different varieties

2.2.2 5
.NR
GS
.NR  GS
(WT025 TYHZ)
(Y9113) . WT025
YOU13  12.87% 12.14%( P

<0.05) 6.77%( P<0.05) 16.24%( P<0.05) 22.
70% 9.88%( P<0.05) 28.68%( P<0.05) TYHZ
YOU13  9.41% 4.91% 0.80% 16.45% ( P<O.
05) 5.26% 4.27% 11.46%( P<0.05) ;
( ) ( WT025
NR
(Y9113)

TYHZ)

Y9113 NR
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WT025  TYHZ( )
TYHZ NR
26.01%( P<0.05) 30.65%( P<0.05)
Y9113 33.40%( P<0.05) 18.10%;

GS WTO025

YO113
WTO025

5

Y9113  24.85% 14.92% 2.67% 63.49%( P<O.
05) 9.55% 10.38% 17.59% TYHZ Y0113

29.09% 4.34% 15.38% 22.04% 15. 40%
16.27% 21.04% -

\NR GS

Fig.5 The content of soluble protein and the activity of nitrite reductase and glutamine synthesis of main stem

functional leaves at young panicle differentiation stages with different varieties

2.2.3 6
(WT025  TYHZ)
(Y9113) WTO025 YO113  30.02%
( P<0.05) 22.89%( P<0.05) 11.08% 32.28%( P<
0.05) 13.52% TYHZ Y9113 14.65%
13.01% 0.70% 15.60% 7.44%:;
(WT025  TYHZ) NR
(Y9113)
NR WT025
Y9113 7.78% 15.04% 3.58% 6.31% 3.14% TY-
HZ YO113  14.15% 3.68% 9.20% 4.59%

6

3.52%; ( WT025

GS

TYHZ)

(Y9113) WT025

Y9113 45.97% 50.81%( P<0.05) 20.10%

( P<0.05) 31.24%( P<0.05) 24.21%( P<0.05) 16.

16% 17.53%( P<0.05) TYHZ Y9113 36.

85% 35.98% 7.81%( P<0.05) 19.69%( P<0.05)
13.97% 19.68% 32.47%( P<0.05) .

\NR GS

Fig.6 The content of soluble protein and the activity of nitrite reductase and glutamine synthesis of main stem

young panicles at young panicle differentiation stages with different varieties

2.3

2.3.1 2 2019 2020
YO113>TY-

HZ > WT025 2019 YO113 TYHZ

WTO025 19.2% 44.9%( P<0.05) 2020

YO113 TYHZ  WTO025 29.6%( P<O.

05)  52.0%( P<0.01) .
23.2 2019 2020

WT025>TYHZ>Y9113 2019  WT025
TYHZ Y9113 60.9%( P<0.01)  54.
0%( P<0.01) 2020 YO113 67.
39%( P<0.01)  42.7%( P<0.01) .
2.3.3 2 2019
WT025>Y9113>TYHZ 2020 9
10 «“ ”
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2020 9113 2019 2.3.5 2019
21.43 TYHZ 2020 2020 WTO025
7.96 WT025 2020 TYHZ YO113 Y9113 21.
727 . «“ ” 9%( P<0.05) : 2019
Yo113 2020 WT025>Y9113>TYHZ
TYHZ  WTO025. 2020  WTO025 Y9113
2.3.4 2019 2020 20.2%( P<0.01) TYHZ Y9113
Y9113>TYHZ>WTO025 .

2019 Y9113 TYHZ  WT025
4.4%(P<0.01)  15.2%( P<O.
01) 2020 Y9113 TYHZ WTO025

7.1%( P<0.01) 15.6%( P<0.01) . .
2

Tab.2 Yield and yield components of multi-panicle type and large-panicle type varieties

/

: / /% I : :
( /hm?) . . . /( t/hm) /( t/hm?)
o Grains number  Seed setting 1000-grain .
Year Treatment Effective . . Theoretical Actual
. per spike rate weight . .
panicle number yield yield

2019 YO113 318.8+15.8Aa 158.4+5.1Bb  74.2+3.0Aab 25.7+0.2Aa 9.5+0.4Aa 8.9+0.1Aab
TYHZ 267.5+20.3Aab  244.6+6.0Aa  65.3+0.7Ab 24.6+0.1Bb 10.4+0.8Aa 8.3+0.3Ab
WT025 220.0+13.8Ab 254.8+8.5Aa  81.1+3.4Aa 22.3+0.1Cc 10.1£0.9Aa 9.2+0.2Aa

2020 YO113 328.8+14.2Aa 159.0+7.2Bc 58.3+2.1Bb 24.4+0.1Aa 7.4+£0.5Ab 6.3+0.1Bb
TYHZ 253.8+8.8ABb 226.8+4.1Ab  60.1+2.5Bb 22.7+0.2Bb 7.8+0.2Aab 6.1+0.1Bb
WT025 216.3+12.3Bb 266.0£10.0Aa  75.2+2.3Aa 21.1+0.1Cc 9.1+0.4Aa 7.6+0.0Aa

1% ; 5% o 2020 9 10
2020 2019

Note: Different capital or small letters in same column of date mean significant at the 1% or 5% level respectively.Due to the continuous low temperature

in mid-to-ate September and early to mid-October 2020 which affected rice heading grainilling and seed setting resulting in low seed setting rate actual

yield and theoretical yield the yield in 2020 was severely affected compared to 2019.

2.4 3

3.1

(r=0.935 P<0.01)
(r=0.866 P<0.05)
(r=0.867 P<0.05) 2 .

(r=-0.818 P<0.05)

(r=-0.909 P<0.05): (SS) . . ( Inv)
SPS
( P<0.05) -0.906 -0. .
842 -0.874 —0.841 -0.819 —0.843. 7% gps ¥,
( ) ( .

) SPS ~AMS
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46.72%
9113

9113

9113

3.2

NR

37

o

GS.GOGAT
GS

NR GS

9113

6.77%

SPS

SPS

GS

GS

30-32

9113
T025
35.07%
T025
21.20%
SPS

14.67%  28.55%-

33

~AMS

26 34-35

o

36

NR.
3 NR

39-41

T025

20.10%

GS 9113

7.81%

9113 16.20% 9.88%.
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