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Study on Recommended Fertilization Method in One-season
Rice Area of Central Jilin Province
LIU Yi', WANG Yin', LI Chunlin', YAN Li', FENG Guozhong' .
LIU Shuoran', GAO Qiang', HE Ping'*?

(1. Jilin Key Laboratory of Sustainable Utilization of Soil Resources in the Commodity Grain Bases ,
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Abstract: Based on 40 field experiments carried out in Yongji, Jiutai, Lishu and QianGuo counties of central
Jilin province from 2013 to 2016, the application effects and applicability of two recommended fertilization
methods (i. e. soil testing and formulated fertilization (ST), and nutrient expert system (NE)) were
compared by investigating grain yield, plant nutrient uptake, fertilizer use efficiency and apparent nutrient
balance in one-season rice area. The results showed that the average rice grain yield was 9. 17 t/hm’ in the
farmer practice fertilization (FP) treatment, the average grain yield was 9. 21 and 9. 24 t/hm® in ST and NE
treatment, respectively, which were higher than that of FP, but there were no significant difference. The
agronomic efficiency of nitrogen fertilizer in NE treatment was higher than that in ST treatment, and
agronomic efficiency of phosphorus fertilizer in ST treatment was higher than those in FP and NE treat-
ments, while there was no significant difference in agronomic efficiency of potassium fertilizer. Overall, no signifi-
cant difference was observed in plant nutrient uptake and fertilizer recovery efficiency among the FP, ST and
NE treatments. For the apparent balance of nutrients, soil nitrogen in three treatments all showed evident

surplus, and the value followed the order of FP>>ST>NE, while soil phosphorus and potassium showed
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slight and dramatical deficit, respectively. There were differences in the performance between different
regions, the grain yield, plant nutrient uptake and fertilizer agronomic efficiency were relatively lower in ST
treatment than those in NE treatment in Qianguo county, and this was different from the other three
regions. In conclusion, both ST and NE methods showed well application effects on reducing fertilizer rate,
maintaining high grain yield and increasing fertilizer use efficiency in the one-season rice area of central Jilin
Province. The applicability of two methods were both well in semi-humid region (i. e. Yongji, Jiutai and
Lishu), however it was relatively better for NE than ST in semi-arid region (i. e. Qianguo).

Keywords: Jilin Province; rice; recommended fertilization; grain yield; nutrient uptake; fertilizer use

efficiency
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AEH BEfBE 6.3(5.8~6.7)  27.8(26.6~29.0) 120.9(78.4~158.2)  24.7(17.7~30.8)  130.2(86.9~197.3) 4.9 697
AR EfiE4 6.3(5.8~6.6)  27.3(22.4~31.2)  124,6(83.3~168.5)  19.6(16.3~25.6)  108.9(75.2~145.0) 4.6 573
AR Wt 6.8(6.5~7.2)  23.9(18.7~25.8)  73.5(58.8~88.2)  37.9(22.2~50.9)  146.4(91.0~179.6) 5.8 544
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x2 AEAHRRELENEBFEERS A7 . kg/hm?
S e Jiti AT 1 & FP b ¥ it IR 2 725 1k
N P, 0 K,O N P,0; K,O
FP 190 75 75
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FP Ab 3, B4 B FP 4b B3 i 4 398 0 R 2 A A1 L H A

x3 TERBAKEEHEELEINFSRRENZN

Ak PN v B R T RO AR
Hfi7 kg /hm’

F4 BHE e FP ST NE NE-N NE-P NE-K
KiE 108.9+4. 2a 107.647. 4a 111.04+3. 8a 67.745. 2¢ 82.547. 1bc 101.2+9. 5a
JLEIX  124.045.9a 122.5+7. 4a 121.4-+5. 0a 66.1+3.1b  114.1+4.8a 117.0+£5. 1a
RE FL A H 120.5+4. 1a 118.1+4. 8a 115.3+£3. 3ab 63.845.8d 108. 0+ 3. 8be 103. 6+t4. 5¢
ISP E 143.9410.4a  123.0411.4a  122.0%14.7a  69.948.1b  116.8+11.5a 117.345. 1a
I 121.9+3. 2a 118.2+3. 8a 117.5+2.7a 66.1+2.4c  106.2+3.4b 109. 8£3. 2b
& 70.2410.7ab  67.3748. 2ab 72.0+8. 0a 45.849. 4c¢ 52.4746. 7¢c 59.247. 9be
&KX 82.045. 7ab 80. 546. 3ab 84.846. 3a 48.844. 0c 72.343.2b 76.7+4. 4b
xR b B 76.745. 9a 71.34+5. 5ab 73.9+6. la 41. 644, 3¢ 66.244.9b 66.0+5. 2b
IEIE=S 63.2+7. 3a 56.7+5. 2a 55.8+4. 5a 37.5+4. 9¢ 56.142. 4a 42.243. 4be
=S 76.2+3.7a 72.7+3. 5a 76.1+3.7a 44,942, 8¢ 64.8+2.6b 66.5+3.2b
A E 143.2413.1ab  155.9415.0a  167.5+13.9a  97.0+12.8c 127.7-+14.0b 118.37410. 4bc
JLEIX  148.649. 2a 145.04+6.0ab  145.345.9a 87.5+5.3¢c  133.8=+7.0b 131.6+£7.0b
2 B H 149.8+6.6a 141.3+7.6ab  146.645.7a 86.446.7d  131.6=£5.4b 120. 3£6. 6¢
BiEpE 155.3410.0a  139.0411.0ab 142.9+16.9ab  86.9411.8c 138.4418.9ab  121.249.8b
I 148.6+4. 9a 145.5+4. 5a 149.9-+4. 4a 89.043.9d  132.4+4.5b 124.5+4. 1c
T s R T B AR 2 FAT AR RNG R 3R 45 A0 PR IF) 25 57 8 3% (P<<0.05), R,
F4 TRARBAKTBEEELENERFAZRMESEXNEE
_— MR A I/ (kg kg ) T i 26/ % FnF M4/ (kg » hm™*)
N P,0; K.0 N P,0; K,0 N P,0; K,0
FP 15.042.5b 15.3£6.0b  10.245.0a  21.742.7a 22.747.6a 42.0+14.8a  81.14+4.2a  4.84+10.7a —68.2+13.1a
EE ST 17.642.0ab 26.2+7.0a  14.5+4.8a  20.643.6a 23.4+8.1a 52.0+16.2a  78.3%8.6ab —4.8+6.6a  —79.5+13.7a
NE  18.7+2.4a 22.345.9a 11.9%3.9a  24.6+3.4a  27.6+7.1a 59.1F14.6a  64.3+£6.0b —0.1£9.5a  —81.4+10.5a
FP 17.741.7a  8.4%2.3a  6.241.2a  35.2%+3.6a 15.5%3.9a 21.144.8a 40.946.6a —8.245.7a  —67.849.3a
AKX ST 18.14+1.7a 11.6%2.3a  6.3%1.4a  32.7+4.6a  17.3%4.5a 19.644.4a 49.447.3a —20.745.1b  —63.3£7.2a
NE 18.4£1.3a  10.5%2.4a 5.3%1.4a 32.3%+3.3a  20.4%4.7a 19.9%5.7a 48.84+4.2a —14.5£5.7ab  —57.7£8.3a
FP 16.44+1.3b  6.7£1.1b  5.8+1.4a  28.3+2.8a 14.1£2.7a 28.1%5.1a 79.5+4.1a —2.145.7a  —44.8%6.6a
MWE ST 17.941.7ab 10.8%2.1a  8.842.2a  29.6+2.5a 12.4£3.5a 30.146.9a 65.6£4.8b —13.8£3.8b  —63.0£10.4a
NE 18.9+1.8a  6.9%1.4ab 6.6+2.0a  30.4%3.2a 11.243.8a 30.8+5.9a 57.144.5b  —6.4+5.6ab  —57.9+7.0a
FP  15.44+2.8a 16.6+6.5a 16.1+5.1a  37.2+7.5a  9.346.2a 40.74+10.2a  58.3+13.1a 22.04+8.6a  —66.6+14.3a
WighE ST 12.441.6a 11.0E£4.7a  6.243.3a  29.4+6.4a  6.3F6.3a 23.448.1a 55.7£5. 9 8.346.6a  —62.7+5.3a
NE  14.8+3.1a 12.9%7.4a  8.242.2a  31.2410.1a  4.04+3.0a 23.6+10.7a  45.0+14.7a 12.2+4.5a  —51.7+15.7a
FP 16.540.9b 10.1£1.7b  7.9%+1.4a  30.6+2.0a 15.9F2.4a 29.3%4.0a 62.3+4.3a  —0.7£3.8a  —60.9%5. 3a
C# ST 17.4+1.0ab 14.242.0a  8.7+1.4a  29.0%2.2a 16.0E2.7a 29.6+4.5a 60.7+4.0ab —12.6+3.0c  —66.4+5.0a
NE  18.240.9a 12.040.9b  7.3%1.2a  30.1£2.0a 17.5+2.8a 31.4+4.7a 54.0£2.9h —6.5£3.6b  —61.9+4.8a
3 Wi AR T AR BT ROR > KRS L 91 R 4

JO7 Pk 2 ) it A 4 7 07 95 5 B AR 2 AR A 0 57
O3 BB R AR A IE R R R A E E R AR . 2005
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SHEARGE T2 N AR AR Z AR RS
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