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JEPHAY R 2 BEE M E B0 CK AR B T 12.07%.22.45% F124.54%, B3 B F AL BHIRE T 9.34%.8.56% F1 11.28%.
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Effects of High-nitrogen and Low-potassium Compound Fertilizer Combined with Potassium
Fertilizer on Yield and Nutrient Accumulation of Double-cropping Rice Under Straw

Returning Condition
ZHANG Meiwei', HAN Tianfu?, LIU Kailou!", HU Dandan', WU Yan', SONG Huijie', XIA Jing', HU Zhihua', XU Xiaolin',
XIA Li', FAN Jianbo®

(1 Jiangxi Institute of Red Soil and Germplasm Resources, Nanchang 331717, China; 2 Institute of Agricultural Resources and
Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 3 Red Soil Ecological Experiment
Station, Chinese Academy of Sciences, Yingtan, Jiangxi 335200, China)

Abstract: In this study, a field experiment was conducted under straw returning into the field, which included no potassium
fertilizer (CK), high-nitrogen/low-potassium compound fertilizers containing nitrogen, phosphorus and potassium nutrients of
18%, 12% and 10% (F), and F with potassium fertilizer (F+K) treatments. Then, the changes in yield, yield components, nitrogen,
phosphorus, and potassium accumulations, and potassium fertilizer utilization rate of early and late rice under different treatments
were analyzed. The results showed that compared with CK, the early rice yields under F and F+K were increased by 4.36% and
9.13%, the late rice yields were increased by 4.09% and 13.89%, and the total rice yields were increased by 4.22% and 11.65%,
respectively. At the same time, the early and late rice yields under F+K were higher than those under F by 4.57% and 9.41%,

respectively. The analysis of yield components showed that F+K mainly achieved rice yield improvement by increasing the
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number of spikes per plant in the early rice season, the number of spikes per plant and thousand grain weight in the late rice
season. Because F+K increased the potassium contents in grains and straws, the accumulations of nitrogen and potassium in the
early rice season under F+K were higher than those under CK by 12.30% and 22.40%, respectively, while the accumulations of
nitrogen, phosphorus, and potassium in the late rice season under F+K were higher than those under CK by 11.89%, 21.62%, and
26.59%, respectively. The results of both seasons also showed that the accumulations of nitrogen, phosphorus, and potassium
under F+K were increased than those under CK by 12.07%, 22.45%, and 24.54%, respectively, and they were improved by 9.34%,
8.56%, and 11.28% higher than those under F. Due to the large amount of potassium brought in by straw return, there was no
significant difference for potassium use efficiency between F+K and F, but the variability of potassium use efficiency under F+K
was significantly reduced than that under F. Therefore, it is recommended that high-nitrogen/low-potassium type compound

fertilizer should be combined with potassium fertilizer in southern double-cropping rice areas to achieve the goal of rice yield and

efficiency improvement under straw return conditions.

Key words: Double-cropping rice; Compound fertilizer; Yield; Number of grains per plant; Potassium use efficiency
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Fig. 1 Changes of yields of early and late rice under different treatments
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Table 1 Changes of yield components of early and late rice under
different treatments

AW REEGREAR)  RIECKL/EE) TR E ()

B CK 9+1b 124£2a 21.49+048a
F 10£2ab 124+3a 22.15+0.61a
F+K 11+2a 127+8a 22.98+0.76 a

Wif§  CK 11+1b 151+9a 22.68+0.54b
F 12+2b 155+10a  24.34+025a
F+K 15+2a 163+6a 25.14+0.49 a
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SHRET 3.68% Fll 7.29%, FEFFERSEAYEAIE 50k
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Table 2 Contents of nitrogen, phosphorus and potassium in grains and straws of early and late rice under different treatments

- OAE FEA (gke) FERLBE (g/kg) FAREBH (g/kg) A (g/ke) RiFFwE (g/kg) TR (g/ke)
B CK 1039+0.29a 239+032a 3.09+0.02 ¢ 5.68+0.19a 1.09+0.07 a 28.10=0.55b
F 10.44+0.17 a 2.65+0.27a 3.21£0.04b 532+0.40a 122+0.16a 29.64+0.36a
F+K 10.82+0.15a 2.56+0.28 a 3.32£0.00 2 530+0.52a 1.30+0.14 a 29.46+0.38 a
WefE  CK 1151043 a 246+0.16b 3.12+0.08 c 6.70 £ 0.26 a 1.22+0.152 28.64=0.43 b
F 11224072 a 2.65+0.22 ab 3.21+0.04b 6.56 +0.33 ab 1.22+0.04 a 30.37+0.80 a
F+K 11.53+0.46a 2.74+0.12a 332+0.07a 5.99+0.21b 1.11+0.08a 30.04 £0.78 a
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Table 3 Accumulations of nitrogen, phosphorus and potassium in early and late rice under different treatments

g AE AR T g/hn’) BT R (kg/hm?)  ARBRE(Ke/hm)  BHEERBREGKg/hn)  HEB R (Kkg/hm)
Wi CK 5680.80+ 118.96 ¢ 4982.40 + 158.40 ¢ 87.34+221b 19.03 £2.08 a 157.54+221 ¢
F 5976.48 +38.38 b 525120+ 111.85b 90.33 +3.15 ab 2220+ 1.00a 174.80+3.85b
F+K 6199.20 + 106.55 a 5846.40 £ 80.18 a 98.09 +3.67 a 2349+224a 192.82+2.36a
e CK 6393.60+175.20b 5049.60 £ 15.74 ¢ 107.38 £2.51b 2190+1.23b 164.55+2.60 ¢
F 6559.20 + 182.16 b 5423.20+103.35b 109.26 +3.94 b 23.97 + 1.80 ab 185.68 + 1.90 b
F+K 7233.60+33.26a 6 135.20 + 47.66 a 120.15+ 4.07 a 26.63+1.04 2 208.31+4.26a
P CK 12 074.40 + 280.90 ¢ 10 032.00 + 174.01 ¢ 19472+ 4.56 b 40.93 £2.41 ¢ 322.09+1.67 ¢
F 12 535.68 £201.74 b 10 674.40 21251 b 199.60 + 4.85 b 46.17+0.95b 360.48 +1.99 b
F+K 13432.80+91.17 a 11981.60+127.82 a 218.24+7.69 a 50.12+1.76 a 401.13+1.99 a
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Fig. 2 Changes of potassium use efficiencies of early and late rice
under diffefent treatments
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