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Effects of Zinc Fertilizer and Lime on Yield and Soil Fertility Characteristics of

Double—-Season Rice

GUO Hui, MA Guozhu, TU Naimei*, FANG Changyu, YANG Ningjun, CHEN Wei, ZOU Yan,YI Zhenxie

(College of Agronomy of Hunan Agricultural University, Changsha 410128, China)

Abstract: In order to investigate the effects of zinc fertilizer and lime on the yield and soil nutrient characteristics of
double cropping rice, and to propose the best fertilization mode suitable for local soil and rice planting conditions, four
fertilization treatments were applied in typical double cropping rice areas in south China: no nitrogen (PK), inorganic
fertilizer (NPK), inorganic fertilizer + zinc fertilizer (NPK+Zn), and inorganic fertilizer+lime (NPK+CaO). The indexes
of available zinc, alkali—hydrolyzable nitrogen, available phosphorus, pH, yield and nitrogen agronomic efficiency
were determined. The results showed as follows : Application of zinc fertilizer (NPK+Zn) increased the actual yield of
double cropping rice by 10.3%—56.9% and 7.6%—-41.7% in the early and late seasons in 2017, respectively. In 2018,
the growth rates in the morning and evening quarters were 17.6%-104.2% and 8.5%-45.2% respectively. NPK+Zn
treatment effectively increased the content of soil available nutrients, in which, the content of available phosphorus
was 29.2% and 33.3% higher than that of NPK treatment, and the content of available zinc was 25.5% higher than that
of NPK treatment, respectively. Compared with NPK and NPK+CaO, NPK+Zn significantly increased the nitrogen ag-
ronomic efficiency by 57.3% and 67.1%. In conclusion, applying lime in successive years significantly reduced the
available zinc content in soil and was not conducive to rice yield increase. In zn—deficient soil, zinc application could
not only improve soil available nutrient content and agronomic utilization rate of rice nitrogen, but also make rice yield
higher and stable. The application of zinc fertilizer + inorganic fertilizer was the best fertilization mode.
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[ f) 7 o | 8 5 B N, D A b DX IE R 45 B it
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1.1 REH R

IR T 2017~2018 4F 3~11 H ££ 3 PH 1 1] 45 4
Wit Ay o At O 2T 8, LA H AL M Tl pH (E
6.1, A HLIT 24.4 g/kg, &R (N) 1.15 g/kg, 2B (P)
0.61 g/kg, B fi# % 149.0 mg/kg, A R 36.5 mg/kg,
B 132.6 mg/kg , A RLEE 0.75 mg/kgo MK FAH
fn AR TR 39 AR AR R - 2208 390, HEIE
B EUIE R R K (N :46% ) , 85 10 i B R 45 (PO, -
12%) , BB N AL (K,0:60% ) o FEHE K B R 5%
(4li%E & :20.5%) , A K (EZE S50 Ca0) .
1.2 R

1 56 2R FH Bt AL X 20 5 1, 3B 4 it AR b B
(PK ,NPK ,NPK+Zn ,NPK+Ca0O) ,3 K E & . /NX
AR 128.25 m*(9.5 mx13.5 m) , MR E /N X
FH 38 (55 20 em, 25 30 cm) , I FH 900y A8 40 3 | B
1E/NX H K R AR

W R T 4 H 6 Hi%R,4 A 28 H LI
WM IR T 6 H 23 HEEF,7 H 16 HLIE . #
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s I SYRED T
‘ JR%E RS SAfks Bk FiR JR% iz JR%
PK - 626 126 - - - 126 -
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NPK+CaO 163 626 126 - 1500 98 126 65
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AEA pGeL PK NPK NPK+Zn NPK+CaO
A< 10%hm®) 290c¢ 366ab 377a 375a
Tt £k 81b 101a 97a 97a
R S5 (%) 52.6h 51.0¢ 61.1a 52.3b
THIE(g) 24.72a 23.92b 24.62ab 24.79
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Ly R 104c¢ 110a 114a 108h
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TR 45T H(%) 59.7¢ 60.6¢ 66.8a 65.2ab
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PK 138.2b 134.9a  148.0d - 128.5¢ 144.2¢ 126.8¢ 142.6¢ - 144.9¢
NPK 150.5a 135.5a 171.9a - 135.3b 170.8b 134.9b 165.5a - 160.8a
2017 NPK+Zn 158.8a 138.3a  162.7b - 144.8a 204.7a 141.2a 167.0a - 161.0a
NPK+CaO 135.5b 138.2a 156.7¢ - 140.6ab 169.3b 130.4b 162.8ab - 150.3b
PK 131.5¢ 129.9b 128.3¢ 127.8¢ 131.1¢ 114.6¢ 111.1¢c 107.4¢ 98.7¢ 90.3¢
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NPK 44 .9b 35.3b 33.0b - 25.5¢ 30.0b 21.16¢ 26.4¢ - 26.2bc
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NPK+CaO 38.4¢ 35.7b 31.5b - 31.0b 26.8b 24.17b 24 .4¢ - 23.3d
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AL FR NPK+CaO &b 7E 9 4F DU 22 1) pH B - 34 42 5

x5 AREEEEXXNERELEpHERNRIT

Ay ZE5 PK NPK NPK+Zn NPK+CaO
A 6.25b 6.11c 6.13¢ 6.41a
2017 B
M FE 6.27b 6.09¢ 6.14c 6.47a
= 6.34b 6.14c¢ 6.17¢ 6.61a
2018 ‘
1165 6.30b 6.13¢ 6.17¢ 6.55a

T 5.8%. T NPK Fll NPK+Zn &b B [a] P 45 U 2= 14 +
HEpHHZERA R E (BB ECT PKALHL,
2.4 AEMELENKBRERENHRNEIE
H 2 6 7] A1, Jiti FH BF AR i) NPK+Zn 4b B AH
NPK Fl NPK+CaO &b #4855 T W 22 A5 20 2 A 24
FHZ AR DU 2 - 349 48 08 T 57.3% 1 67.1% , 25 5
3% . NPK+CaO 4b BH BR 2018 4F W A5 4= W & KT
NPK Ab# Ak oAy 20 i 4 25 7R g 3

®6 AREELEXMKEBERIKFMNAZNZM

ke/kg

Eh =5 NPK NPK+Zn NPK+Ca0
LR 8.52+0.4b 12.46+0.7a 9.26+0.2h
2on MifE  10.45+0.3b 13.83+0.6a 10.53+0.4b
A 10.15+0.5b 22.01+0.9a 11.48+0.5h
2018 WeR  10.89+0.7b 14.57+0.2a 6.91+0.2¢
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