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Effects of transplanting methods and potassium rates on leaf character
and dry matter accumulation and translocation of hybrid-rice
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(Rice Research Institute, Sichuan Agricultural University / Key Laboratory of Crop Physiology Ecology, and Cultivation
in Southwest China, Ministry of Agriculture, Wengjiang, Sichuan 611130, China)

Abstract: Hybrid rice ‘F you 498 was used to study the effects of planting patterns (mechanical transplanting and
manual transplanting) and potassium application rates (0, 60, 120, 180, 240 kg/hm?) on leaf characteristic, dry matter
accumulation and translocation, grain yield. The results showed that, compared to manual transplanting, SPAD values of
flag leaf and top second leaf of mechanical transplanting were lower after heading stage, however they changed relatively
steady. The leaf area index(LAI) of mechanical transplanting was higher than that of manual transplanting at full heading
stage. However, the descend range of net photosynthetic rate of flag leaf during 10™ day to 20™ day after heading stage
was greater in mechanical transplanting. Compared with the treatment of non potassium fertilizer, applying potassium
fertilizer could stabilize SPAD value of flag leaf after heading stage and the net photosynthetic rate after full heading
stage. LAl of mechanical transplanting and manual transplanting increased with the increase of potassium application rate
at first, then showed a downward trend. The largest LAl of mechanical transplanting and manual transplanting was

obtained in potassium application rates were 180 kg/hm* and 120 kg/hm? respectively. With the increase of potassium
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application rate, the dry matter weight at different stages increased at first and then decreased. The mechanical
transplanting had more advantage than manual transplanting in dry matter accumulation before jointing stage while that
was contrary after full heading stage. Moreover, too high or too low potassium application rate was not conducive to dry
matter transportation of stem—sheath and leaf in the later period of rice. The yield of manual transplanting (12 517.1
kg/hm?) was 3.21% more than that of mechanical transplanting (12 128.3 kg/hm?) due to the more spikelets per panicle
and the greater sink size (total spikelets). An appropriate K could effectively enhanced 1 000—grain weight and seed—set
rate and yield of the rice with mechanical transplanting. Under this experimental condition, the effect of potassium
fertilizer on yield of the rice with manual transplanting was not significant. The optimal K application rate is 120 kg/hm?

for the mechanical transplanting.

Keywords: hybrid rice; manual transplanting; mechanical transplanting; potassium application rate; leaf character; dry

matter accumulation and translocation
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Fig.1 The SPAD value in different positions flag leaf after heading
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Fig.2 Different transplanting method and potassium application treatments on full

—heading leaf area index
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Fig.3 The net photosynthetic rate of flag leaf after full-heading
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Table 1 Different period dry matter accumulation under different treatments
W,/(kg'hm?) W, 1% Wo/(kg'hm™?) W, 1% Wa/(kghm?) W, /%
Tl KO 3395.3d 18.7b 8387.0c 46.3 6333.0c 35.0a
K1 4161.0c 21.6a 8 603.9b 44.6 6502.1b 33.8ab
K2 4 429.4ab 22.0a 9034.3a 44.8 6712.0a 33.2bc
K3 4614.7a 22.6a 9 050.9a 44.4 6740.3a 33.0bc
K4 4 288.4bc 21.8a 9018.1a 45.9 6 354.7bc 32.3c
T2 KO 3 046.8b 16.4 7 838.4d 422 7 680.5b 41.4a
K1 3209.9ab 16.5 8480.4c 435 7 820.3ab 40.1ab
K2 3307.1a 16.6 8762.8b 44.0 7 831.9ab 39.3bc
K3 3359.1a 16.5 9125.7a 449 7 819.6ab 38.5¢
K4 3389.8a 16.9 8733.6b 43.4 7988.4a 39.7bc
T 998.755%*  126.563** 11.933 1.565 555.374**%  357.296%*
K 29.636** 4.619% 41.533%* 0.088 4.408%* 5.307**
=K 9.977%* 3.668* 3.695% 1.046 4.395% 0.717
0.05 xR kA 0.05 0.01
Y=-0.044 91X*+17.255 0X+18 578.0( R*=93045%*)

48.430 0X+3 405.9(
~0.063 10X*21.726 0X+11 752.0(

Y=-0.449 81X*+
R’=0.905 48*%) Y=
R*=0.886 08**)

Y=—0.068 31X>+9.558 4X+3 051.2(
R?=0.767 89**) Y=-0.045 58X>+16.392 0X+10 868.0
( R?=0.87610**) Y=-0.088 72X>+28.343 0X+
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Table2  Harvest index and dry matter transformation under different treatments
J(kg-hm?) % J(kg-hm?) % %
Tl KO 2327.2c 32.0ab 661.2d 21.2d 56.4a
K1 2 423.7bc 31.7bc 884.7¢c 26.2¢ 54.0b
K2 2 464.3bc 30.3d 979.2b 27.7b 52.6¢
K3 2705.6a 32.6a 1057.3a 29.1a 52.8¢
K4 2 521.6ab 31.2¢ 958.3b 27.6b 53.2¢
T2 KO 1 628.1b 25.4b 685.2¢ 23.3b 57.8a
K1 1 608.4b 23.8¢ 758.9ab 23.6ab 55.4b
K2 1 747 4ab 24.8b 800.4a 24.6a 54.4¢
K3 1 952.5a 26.7a 764.1ab 23.1b 53.9¢
K4 1725.4b 24.0c 734.0b 23.0b 53.9¢
T 804.277** 149.627** 67.392* 245.081%** 14.287
K 6.674%* 18.514%* 33.624%* 23.82%* 51.489%*
TxK 0.222 5.018%* 13.76%* 22.009%** 0.956
0.05 CoRmek R 0.05 0.01
2.4 AEFEA X FAHIEK TR =2 K HA
pAESEA: A K3 KO

3 K3

3.21%
KO
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Table 3 Yield and yield components under different treatments
4 72/ 7 72/ 1% /g 2 /
(x10™hm™) (x10"-hm™) (kg-hm™)
T1 KO0 225.2b 193.3 435 85.6a 32.02b 11 802.1b
K1 226.5b 199.9 452 82.2b 32.70a 12 015.8ab
K2 238.7a 194.6 46.3 83.8ab 32.06b 12 261.1a
K3 230.4ab 194.6 44.8 87.2a 32.81a 12 468.2a
K4 227.5ab 197.5 45.0 84.1ab 32.29ab 12 094.2ab
T2 KO0 190.6 239.1b 45.5b 89.4a 30.49 12 407.9
K1 190.9 259.6a 49.4a 86.6a 30.42 12 486.2
K2 192.8 267.6a 51.5a 83.3b 30.55 12 507.8
K3 192.6 259.1a 49.8a 86.6a 30.85 12 665.3
K4 186.7 263.4a 49.0a 88.5a 3041 12 518.2
T 517.475%* 99.702%* 8.275 11.842 24.076** 172.83%*
K 1.245 1.184 2.251 2.568 2.789 1.882
TxK 0.523 0.791 0.364 1.54 1.268 0.454
0.05 kA 0.01
A . 0,
3 Zik5itie 32 1%
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