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Study on Yield Change and Photosynthetic Characteristics of Double-cropping
Rice under Organic Fertilizer Application and Straw Returning
under Reduced Fertilizer Application
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Abstract; In order to explore the yield change and photosynthetic characteristics of double cropping rice under
the application of organic fertilizer and late rice straw. Field experiments were conducted to study the effects about
reduction of 20% , 30% and 40% N fertilizer and 40% K fertilizer on the yield, Pn, Gs, Ci, Tr, SPAD and soil
physical and chemical properties of double cropping rice. The results showed that reducing fertilizer nitrogen and
fertilizer potassium in early and late rice could improve photosynthetic performance, soil physical and chemical
properties and yield of double-cropping rice at the stage of young panicle differentiation. Compared with convention-
al fertilization, the annual yield of double-cropping rice increased by 6. 0% , the yield of early rice increased by
7.5% , the Pn, Gs, Tr and SPAD of the first three leaves decreased by 6.8% , 22.4% , 14.6% , 11.0% , Ci in-
creased by 17.6% , the yield of late rice increased by 4.4% , and the Pn, Gs, Tr and SPAD of the first three leav-
es increased by 18.5% , 31.9% , 8.6% , 22.4% , respectively, Ci decreased by 5.8% . Soil alkali-hydrolyzed

nitrogen , available phosphorus, available potassium and organic matter contents increased during double cropping
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rice harvest. The results have important guiding significance for guiding the reduction of nitrogen and potassium fer-

tilizer application in double cropping paddy field combined with late rice straw returning.

Key words: Double cropping rice; Fertilizer reduction; Commercial organic fertilizer; Late rice straw retur-

ning to field; Rice yield; Photosynthetic characteristics
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Tab.1 Fertilization of double-season rice test

Aha HAAEAL A i e
Treatment Fertilization of early rice Fertilization of late rice

T1 CK CK

T2 N+P+K N+P+K

T3 80%N +20%BF +60% K +P 80%N +20% BF + K + P

T4 70%N +30% BF +60% K +P 70%N +30%BF + K + P

TS 60%N +40%BF +60% K +P 60%N +40% BF + K + P

VEN P K SMBIRRHE IR 2 o S A8, R R
71 BE. 7 S AT LA

Note:N, P and K respectively indicate the application of urea, calcium

superphosphate and potassium chloride, the dosage is different; BF. Com-

mercial organic fertilizer.
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Different lowercase letters indicate that there is a significant
difference of 5% between early rice and late rice treatments.
The same as Fig.2 - 6.
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Fig.1 NET photosynthetic rate of rice
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Tab.2 Soil physicochemical properties of double-season rice harvest period
b TR ( mg{ ke) ﬁfiﬁﬁ%/ (mg/kg) iﬁﬁ%q]/ (mg/ kg) ﬁ*JL}ﬁ/ (g/kg)
Treatment Hydrolysable nitrogen Available phosphorus Available potassium Organic matter
RS Barly rice iR Late rice A Early rice Wi Late rice R Early rice  WiAT Late rice 7% Early rice iR Late rice
T1 165.0 £3.0a 155.0 £6.6a 3.30.7a 2.1+1.0a 95.0+14.8a 94.0 £4.6a 35.8+2.2a 35.2+1.1a
T2 166.0 +20. 7a 179.3+13.7a 3.9 £0.6a 2.5+£0.6a 69.7 8. 1a 98.0 £16.0a 34.8 £2.8a 37.3£1.5a
T3 179.0+13. 1a 180.3 +20.4a 3.3£1.0a 3.4+1.4a 87.3 £11.2a 122.7+7.1a 36.3+1.3a 37.2£2.6a
T4 170.0 £15.5a  183.3 +1l.1a 5.0+2.8a 3.7+0.5a 90.3 £10.3a 130.7 £57.6a 36.3+2.1a 38.3+1.6a
TS5 172.0£17. 1a 182.0+19.2a 3.9z1.1a 2.2 £0.6a 94.0+£35.9a 125.0+18.7a 36.8 £3.3a 38.5£3.5a

T R/ NE TR RS sl e R AL PR ) 22 5235 3 5% K-,

Note: Different lowercase letters in the table indicate that the difference between early rice and late rice treatments reaches 5% significant level.
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Fig.6 Yield of rice and straw in double-season rice
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Tab.3 Total biomass and annual production of double-season rice kg/hm’
LB TR AV WA A FEAT JALAF ™ dak R e Jo A L
Treatment  Total biomass of early rice Total biomass of late rice Annual total yield of rice Annual total yield of rice straw
T1 9 960.8 +554.0b 11 012.4 +1 106.8b 11 782.1 £345.1b 9191.0+1 057.7b
T2 12 575.1 1 478.6a 12522.1+1 109. 1a 14 824.8 +417.7a 10 272.4 +759.2ab
T3 12 835.0 +1 044.9a 12 708.4 +890. 0a 15 022.7 £674.2a 10 520.4 +747.2ab
T4 12 776.5 £838.3a 12 987.1 £954.4a 15 715.2 £844.9a 11 048.5 £827.3a
T5 12 630.7 +856.9a 12 533.0 +860. 8a 15 313.7 £779. 1a 10 850.0 +963. 5a

T RN NE TR R AR R HE AR A 7] A B 8] 22 57 6 51 5% R KF-

Note: Different lowercase letters in the table indicate that the difference between different treatments under the same index reaches a significant level of 5% .
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Tab.4 Correlation between yield of double-season rice and photosynthetic characteristics of leaves

HHY] Time FEFR Index Pn Gs Ci Tr SPAD
A R Ty 0.553 0. 164 0.554 -0.063 0.676
Early rice RNy 0.887" 0.603 0.039 0.344 0.952"

Pn 1.000 0.857 -0.384 0.717 0.946"
Gs 1.000 -0.694 0.937" 0.809
Ci 1.000 -0.819 -0.196
Tr 1.000 0.587
SPAD 1.000
e FEA =ik 0. 689 0.715 -0.964™ 0.936"* 0.629
Late rice R = i 0.522 0.529 -0.160 0.310 0.829
Pn 1. 000 0.970 -0.827 0.897" 0.841
Gs 1.000 -0.808 0.911" 0. 860
Ci 1.000 -0.975™ -0.676
Tr 1.000 0.786
SPAD 1.000

#:*.P<0.05,.P<0.01,
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