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Effects of upland cultivation on rice grain yield and N & P use efficiency

CHEN Gui', GUO Shi-wei*, ZHAO Guo-hua®, ZHANG Hong-mei', SHEN Ya-qiang', CHENG Wang-da'
(1. Development of Agricultural Ecological Environment, Jiaxing Academy of Agricultural Science , Jiaxing , Zhejiang 314016, China;
2. College of Resources and Environmental Sciences, Nanjing Agricultural University , Nanjing , Jiangsu 210095, China;

3. College of Biological , Chemical Sciences and Engineering , Jiaxing University , Jiaxing, Zhejiang 314001, China)

Abstract: To investigate the effects of upland cultivation on N & P use efficiency and the relationship between grain
yield and N & P nutrition, a micro-zone experiment in greenhouse was conducted to study rice grain yield, yield compo-
nents, N & P accumulation, N & P harvest index, N & P physiological use efficiency, and correlation between yield and
N & P nutrition under conventional floodwater cultivation (CT), film mulching cultivation (FM), and uncovered cultiva-
tion (LD) treatments, respectively. The results showed that upland cultivation inhibited rice growth to some extent and
lowered grain yield. However, grain weight was least affected with upland cultivation. Grain yield under FM treatment
was reduced by 6.47% compared with that under CT treatment, which was not at a significant level. Also, N & P accu-
mulation under FM treatment were not apparently affected. However, LD treatment reduced grain yield by 14.9% and
decreased N & P accumulation. Additionally, N & P harvest indexes were more sensitive to upland cultivation than N &
P physiological use efficiency. Though both FM and LD treatments had reduced N & P harvest indexes, LD treatment
played a more predominant role. It was further found that rice grain yield showed better correlation with N nutrition than
P nutrition. Therefore, it was concluded that FM treatment could efficiently alleviate the effects of upland cultivation on
rice growth and nutrients use efficiency. In addition, better N & P nutrition management, especially N nutrition, was fa-
vorable for improving rice growth and grain yield.
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Table 1  Rice yield and yield component under upland cultivation condition
i 77 =X Yield Available Full grains Seed setting 1000-grain
Cultivation ( % 10° ke-hm~2) panicle each panicle rate weight
X g (x 10*+hm~2) (number/panicle) /% /g

CcT 7.57+0.52 a 246.7+4.2 a 131.9£0.9 a 85.1+£0.9 a 28.7+0.7 a

FM 7.08+0.22 ab 243.7+4.7 ab 128.2+4.6 ab 84.1+0.6 ab 28.1+0.8a

LD 6.44+0.21b 237.3x1.5b 122.7+£3.0b 83.3x1.1b 28.0+0.6 a

T RIFIARRNG PR A AR B ] 22 535 K- (P <0.05), T IR,

Note: Different small letters in the same columns indicate significant differences at P <0.05 level and hereinafter.
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Table 2 Rice dry matters, N & P accumulations under

upland cultivation condition
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Fig.1 Rice N (a) and P (b) harvest indexes under upland cultivation condition
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Note: Different small letters indicate significant differences at P < 0.05 level among treatments and hereinafter.
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Fig.2 Rice N (a) and P (b) physiological use efficiencies under upland cultivation condition
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Fig.3 Rice N (a) and P (b) concentrations in different tissues of rice under upland cultivation condition
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Table 3  Correlations between rice grain yield and various related indexes under upland cultivation condition
HqHEH Vgl v
Lo FREEE RZEE WERR louER sogdsn Db Pracd ot
B D ‘ ‘ FIHRCE FHRCE
ry matter N P N harvest P harvest L L
Index . . . . . N physiological P physiological
accumulation accumulation accumulation index index K X
use efficiency use efficiency
7 Yield 0.799" * 0.834" " 0.761" " 0.868" " 0.806" " 0.087 -0.561

0% o FRTE 0.01 KA, T,

Note: * * indicates significant differences at 0.01 level and hereinafter.
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Table 4  Correlations between rice yield and N & P concentrations of different tissues under upland cultivation condition

ek M H Leaf ZEFF Stalk T Spike stalk 5% Shell FhE Seed
Index N P N P N P N P N P
FRHE Yield  -0.759" -0.690° -0.900"" -0.012 -0.806"" 0.389 -0.658 -0.076 -0.026 0.109

% FIRTE 0.05 /KT EH A,

Note: * indicates significant difference at 0.05 level.
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