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Effects of Potassium Application Time on Yield
and Rice Quality of Double Season Rice

CAI Shuo PAN Xiao-hua~ WU JianHu SHI Qing-hua

( Jiangxi Agricultural University/Key Laboratory of Physiology Ecology and Cultivation of Double Crop—
ping Rice Ministry of Agriculture; Key Laboratory of Crop Physiology Ecology and Genetic Breeding Minis—
try of Education; Nanchang 330045 China)

Abstract: With double season rice varieties Luliangyou996 and Tianyouhuazhan as the materials the

effects of potassium application time on yield and rice quality were studied under the levels of potassium appli—
cation amount of 135 kg/hm” and 180 kg/hm’. The results showed that the highest grain yield was the 5:2:
3 ( basic: tiller: panicle fertilizer) treatment under both the potassium levels. The effective panicle forming
rate translocation amount of dry matter reserved in stem and sheath temperature depression( difference be—
tween air temperature and flag leaf temperature) were increased by top-dressing potassium as panicle fertilizer
but a opposite effect was found for root and leaves senescence. The percentage of head rice and grains with
chalkiness were increased by top-dressing potassium as the panicle fertilizer in Luliangyou996 but no effect in
Tianyouhuazhan.

Key words: doubleseason rice; potassium application time; grain yield; rice quality

1-3

o

e . ! 1/2
22010 - 11 - 02 22011 - 02 - 28
.« » (2006BAD02A04) ( 20051B020010)
(2009 - 9)
(1982—) E - mail: caishuo0911@ 163. com; *

E — mail: xhuapan@ 163. com.



3 : 413 -

1/2 ; ’ NO, =N
, ’ m( o Yim( )im( ) 622
~ ~ o 10
. . 1 12
1
1.1
2009 : 39.22 ¢/kg
(K)49.5 mg/kg- 4.56 g/kg~ 75.3 mg/kg. (P) 8.58 mg/kg; : 37.17 g/kg
(K) 32.5 mg/kg- 1.58 g/kg. 173. 25 mg/kg- (P)6.37 mg/kg- .
996 o 3 25
4 22 3/ ) 13.3 cm x23.3 cm; 6 21
7 23 2 /| ) 13.3 ¢cm x26.4 cm.
135 kg/hm*.180 kg/hm’ (K,0) m( ) = m( ) = m( ) =5:2:3.5:0:5
5:5:0 . 4 16.00 m’»
0 195 kg/hm’( 225 kg/hm?) m( ):m
( ) = m( ) =5:2:3 ; 750 kg/hm’ N
1d 7d 2
1.2
1.2.1 20 5d 1 o
1.2.2 . N N
( ) 5 .
( )3 105 C 15 min 80 C o o
1.2.3 SPAD 15d  CI304
SPAD-502 SPAD 10 o
1.2.4 20 d 10 10 em
18:00—7:00.
1.2.5 ( Foodpro Thermometer ) (
10 cm) 10 o 14:00 ;
_ = - (1)
1.2.6 2 ;
10 30 em
45° :
20 o
1.2.7 1d 40 5 ;
200 13.5%
1.3
(%) = ( - 15d )/
x 100 (2)
(%) = ( - )/ x 100 (3)

100 kg K (kg =( / ) x100 (4)



e 414 o 33

1.4
Excel  DPS o
2
2.1
1
m( ) i m( ) im( ) =5:2:3 5:0:5 5:5:0 o
135 kg/hm’ 996 5:0:5 5:2:3 .
5:5:0 ; 5:2:3
5:2:3 . 180 kg/hm’
996 ; 5:2:3
2 o 1
996 135 kg/hm’ o
1
Tab.1 Effects of potassium application time on grain yield and its components
/ 1% e 1% /
Treatment (10* « hm™2)  Spikelet per Filled grainper 1000-gpain Productivetiller  (t * hm ™)
Effective panicle panicle centage percentage Yield
996  K135(5:5:0) 389. 16d 106.01¢ 88.37a 27.33¢ 62.81b 9.44c¢
Luliangyou996 K135(5:2:3) 401. 57bc 107.37be 88.47a 27.34be 65.67a 9.64b
K135(5:0:5) 397.29¢ 106.51¢ 88.55a 27.33¢ 66.90a 9.55bc
K180( 5:5:0) 404. 68ab 108. 54b 88.35a 27.35ab 62.88b 9.73ab
K180( 5:2:3) 407.24a 110.43a 88.84a 27.36a 63.59b 9.8%
K180( 5: 0: 5) 404. 67ab 108.47b 88.90a 27.35ab 63.35b 9.88a
K135(5:5:0) 307.03cd 163. 12ab 77.08c 22.38a 75.92a 7.97d
Tianyouhuazhan K135(5:2:3) 309. 56¢ 163.12ab 78.69ch 22.47a 76.98a 8.20b
K135(5:0:5) 308. 16¢d 160.45b 77.42¢ 22.41a 77.23a 8.03¢c
K180( 5:5:0) 312.28b 164.72a 77.78¢ 22.49a 76.11a 8.07c
K180( 5:2:3) 315.75a 165.34a 79.99a 22.50a 77.49a 8.3%9a
K180( 5: 0: 5) 314. 16ab 164.74a 79.45a 22.49a 77.42a 8.07¢c
2.2
2 996 5:2:3
(r=0.7385");
o 996 N
996 o
2 o
135 kg/hm’ 996 0.59% ~8.28% 5.10%
~7.14% 180 kg/hm’ -2.09% ~5.76% 1.64% ~4.10% o
2.3
3 LAI — N
o 996 —

7.61% ~14.93% 4.24% ~8.10% 2.21% ~8.75% 2.51% ~6.89% -

o
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Tab.2 Effect of potassium application period on accumulation of dry matter in different growth stage
t/hm’
Transplanting Spike Heading— Transfer amount

Treatment -spike differentiation— maturity of stem sheath Biémass

differentiation heading stage stage dry matter yield

996  K135(5:5:0) 2.26 6.89 5.07 1.69 14.21
Luliangyou996 K135(5:2:3) 2.32 7.14 5.12 1.83 14.58
K135(5:0:5) 2.22 6.76 5.18 1.70 14.16

K180( 5:5:0) 2.36 7.23 4.95 1.91 14.54

K180( 5:2:3) 2.48 7.52 5.23 2.02 15.23

K180( 5: 0:5) 2.33 7.23 5.07 1.87 14. 64

K135(5:5:0) 2.16 5.74 7.63 0.98 15.86

Tianyouhuazhan K135( 5:2:3) 2.16 6.07 7.50 1.03 15.79
K135(5:0:5) 2.16 6.13 6.16 1.05 13.65

K180( 5:5:0) 2.31 6.37 8.64 1.22 17.54

K180( 5:2:3) 2.28 6.62 7.88 1.27 16.36

K180( 5: 0:5) 2.23 6.24 7.28 1.69 15.18

3

Tab.3 Effect of potassium fertilizer application period on the temperature in flag leaf in heading

/

o T (e
Treatment LAI Air-eaf tem[.)erature Degrad.atlon ratio Spikelet-rool

depression of rice oot bleeding intensity
996 K135(5:5:0) 4.79 1.97 42.07 3.07
Luliangyou996 K135(5:2:3) 4.82 2.29 39.88 3.14
K135(5:0:5) 4.717 2.12 38.39 3.16
K180(5:5:0) 5.12 2.01 38.38 3.21
K180( 5:2:3) 5.16 2.31 38.14 3.23
K180( 5:0:5) 5.17 2.21 37.53 3.30
K135(5:5:0) 5.96 1.93 83.15 2.12
Tianyouhuazhan ~ K135( 5:2:3) 6.10 2.10 81.43 2.34
K135(5:0:5) 5.85 2.27 81.06 2.44
K180(5:5:0) 6.39 2.36 81.85 2.43
K180(5:2:3) 6.61 2.50 79.01 2.40
K180( 5:0:5) 6.38 2.46 76.21 2.46

2.4 (SPAD )
4 SPAD .
SPAD o 135 kg/hm’
996 7.40% 19.18%;, 180 kg/hm’

2.28% 7.31% - o
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5:2:3 5:0:5 o
4
Tab.4 Effect of potassium application period on chlorophyll content and the photosynthesis rate

in flag leaves after heading

Chlorophyll content /(- wmol * m =2 « s = 1) Photosynthesis rate
Treatmont 15d 1% 15d 1%
Heading stage 15 days after heading Descending rate Heading stage 15 days after heading Descending rate
996 K135(5:5:0) 41.58 39.48 5.07 26.48 20.80 21.44
Luliangyou996 K135(5:2:3) 41.51 39.58 4.66 26.72 21.16 20.81
K135(5:0:5) 41.44 39.48 4.73 26.80 20.97 21.71
K180( 5:5:0) 41.62 39.70 4.61 26.80 21.50 19.78
K180( 5:2:3) 41.73 39.88 4.43 27.00 21.86 19.04
K180( 5:0:5) 41.66 39.75 4.58 26.86 21.70 19.20
K135(5:5:0) 45.21 41.56 8.08 28.27 15.43 45.43
Tianyouhuazhan K135(5:2:3) 45.29 42.53 6.10 28.43 15.50 45.47
K135(5:0:5) 45.36 42.20 6.96 28.80 16.20 43.75
K180( 5:5:0) 45.42 43.06 5.20 29.08 16.88 41.95
K180( 5:2:3) 45.51 43.33 4.79 29.12 17.17 41.04
K180( 5:0:5) 45.47 43.27 4.85 28.76 16.70 41.93
2.5
5 1 ;
996 o 135 kg/hm’
996 9.80% 5.88%;, 180 kg/hm’
6.41% 0.92% - 5:2:3 5:0:5 o
5
Tab.5 Effects of potassium application period on rice plant height and stem characters
( ) fem 1
Jem Internode length from top to bottom Number of large (N - I)/
Treatment Plant height 1 i m I\ A% vascular bundles in the
uppermost internode fireak force
996 K135(5:5:0) 91.93 29.26 18.32 14.32 8.05 18.29 0.102
Luliangyou996  K135( 5:2:3) 92.11 29.49 18.40 14.03 8.05 18.39 0.112
K135(5:0:5) 92.40 29.51 18.48 14.01 8.10 18.44 0.108
K180( 5:5:0) 92.72 29.57 18.45 14.54 8.23 18.69 0.109
K180( 5:2:3) 93.11 29.70 18.93 14.84 8.33 19.00 0.116
K180( 5:0:5) 92.85 29.60 18.62 14.77 8.32 18.84 0.110
K135(5:5:0) 102.51 36.15 21.02 13.31 6.56 3.23 17.83 0.170
Tianyouhuazhan ~ K135(5:2:3) 102. 88 36.44 21.11 13.62 6.74 3.29 18.00 0.175
K135(5:0:5) 103.30 36. 66 21.30 13.80 6.54 3.38 18.29 0.170
K180( 5:5:0) 104. 89 36.77 21.20 14.30 6.55 3.55 18.50 0.202
K180( 5:2:3) 105.78 37.19 21.32 14.72 6.72 3.71 18.90 0.205
K180( 5:0:5) 105.19 37.05 21.15 14.57 6.72 3.66 18.78 0.191
2.6
6 996
996 o
3
~ o

30% o N a o
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Tab.6 Effect of potassium application period on rice quality character

1% 1% 1% 1% 1% 1% /mm 1%
Treatment
Brown Milled ratio  Head rice ratio  Chalky ratio Chalkiness Amylose Gel consistency Protein
996  KI135(5:5:0) 83.00 71.50 42.70 90.00 10. 80 21.40 40.00 8.80
Luliangyou996 ~ K135(5:2:3) 83.00 71.20 44.00 95.00 11.40 24.20 40.00 8.58
K135(5:0:5) 83.00 70.40 43.80 92.00 9.60 22.80 40.00 8.60
K180( 5:5:0) 82.40 69. 60 41.20 74.00 8.10 23.00 40.00 8.84
K180( 5:2:3) 82.80 70.00 45.00 93.00 13.00 22.60 40.00 9.16
K180( 5:0:5) 82.80 70. 80 44.90 92.00 9.20 23.80 40.00 9.10
K135(5:5:0) 82.30 72.40 63.40 20.00 2.40 23.20 50.00 8.49
Tianyouhuazhan K135(5:2:3) 81.80 72.00 64.80 20.00 1.60 22.60 60. 00 8.37
K135(5:0:5) 80.60 70. 60 63.00 20.00 2.00 23.00 60. 00 8.69
K180( 5:5:0) 81.80 71.40 63.40 18.00 1.60 22.80 60. 00 8.62
K180( 5:2:3) 82.20 72.00 63.40 14.00 1.40 22.70 60.00 8.60
K180( 5:0:5) 81.60 72.40 64.20 20.00 2.00 22.80 60. 00 8.80
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