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Effects of Paddy-upland Rotation Systems on Resource Utilization Efficiency and Yield
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Abstract
ficiency. [ Method] A random block design was adopted at Sanhu Farm in Jiangling County, Jingzhou City, Hubei Province from 2017 to 2018.

[ Objective ] To explore the impact of different planting patterns on crop annual yield, temperature and light resource utilization ef-

Three planting modes of rice-wheat, rice-rapeseed and rice-fallow were set up. [ Result] The annual yield of rice-wheat model were 8.06% and
46.71% higher than those of the rice-rapeseed and rice-fallow, respectively ;there was no significant difference in the rice season of the three
planting modes, the difference of which was mainly due to winter crops, and the wheat yield was about twice that of rape ;in terms of economic
benefits, the rice-rapeseed model had the highest profit, which is 1 123 and 2 959 yuan/hm® higher than those of the medium rice-wheat and
medium rice-fallow, respectively, with an increase rate of 6.63% and 19.61% ;the accumulated temperature utilization efficiency of the medi-
um rice-wheat model was the highest, which was 1.27% and 27.16% higher than those of the rice-rapeseed and rice-fallow. [ Conclusion] In
terms of effective accumulated temperature utilization, there is no significant difference between the rice-wheat model and the rice-rapeseed
model, but the rice-rapeseed model has higher economic benefits and lower environmental risks than the rice-wheat model. In addition, the uti-

lization efficiency of winter fallow fields is wasteful, and winter crops that are adaptable and environmentally friendly should be selected.
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Table 1 Comparison of the growth period of crops under different planting patterns

AP -T2 ] -Gk Y] Sowing date—transplanting date—harvesting date
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1.4 HEIEE ORW. izt bR fp g ) ohog -4 R
TR, /N TOKFRMOGIR G , IR BEBHBURTRE B , 36 D i
225 kg/hm’ A B 300 J/hm’ /A A T ] i RE AT
FANE(N:P,0, :K,0=16% :10% :22%) 600 kg/hm” g it N
90 kg/hm® , HiAx FH [F 465 B it ] — SBE 35 B . @RR 245
A FERAE [ oA - A RS P A T A TSR TR RE R
J& RBERHBURT, JRISE 150 em, 15 58 20 em , IMSERE AL, Bk %
JER 30 cmx30 em, JHEEAEF WA, AL E S IE (N :P,0; :
K,0=16% :10% :22% ) 600 kg/hm* HIAL7.5 ke/hm®, $21 AE
JRE 75 kg/hm” | ZEALIRZE 75 kg/hm” , HLAx FH 0] 2 34F5 it 7]
— MR R . GRF: PRERS AR 22.4 J770/hm* (26.70 emX
1670 em), 5 7C 3 Mo H R &£ F o Bl I8 & N
225 kg/hm’ P,0,75 kg/hm’ K,0 180 kg/hm’, LI JR 2 (& N
46% ) JABERRES (7 P05 12% ) ML (& K,0 60%) Jiti
FH 3 R FE LA < BEAE AL M4 <3 :3jifi Fi 5 B AE A 3L I — 1k
it P 5 BN FE AL AR A 1 - 1t FH o s B R B Va4 X b
KEFRAE G — )i
1.5 MEMBSAZE e e vor ity
FIN T G PRt , 2446 H P30 B BRETEORIE R
AR TR R RN [FEY) 2200 SR 5 A OB R R

TSGR AT IR A KRG A SR, U /N A K 38571 3 m?
REAIN 7 , J A I G 1, DRI ¥ o 4% B/, 0 Ak B R 5 7K
o SRR VR A5/ NX U E K AT 3 m® ARk,
JBEREIIP T, XUE V BR A B, W B R K, R AR
14% & K BB KFE = 1 IR 13% Sk AR B /NG Fo

IKFETF A/ N B AR MR /K R R RE 6 B, BTG5k
25 M 2 308 AR KRS 43 R 2R B 3 s B R
TMSEHERE 3 BR, 73254 AR 7S FORPRL; BUR e /N 22 Ml Ak 10
BE, 25 it R, 105 C R R 30 min, 80 °C R AT F1H
&, T e, B A5 55 AE Y it E A

TSR AT KR AT SR, e A /N X A K A8 40 3 m?
AT 7 , J A I G 1, DRI V7 o 4% B/, 0 Ak R 5 7K
o RN ST , A/ INK R U K AT 3 m? AbE,
JBREIIR T, XUIE V BR A B, W 8 B R K, IR
14% & K BB KFE = 0 IR 13% Sk AR B /NG Po b

L6 EtRTE DGRBS RCR R A T R A A A
PR AR R R AR AR RS A E A
Il =10 CABBURA = A AR E Y L KM E
FERRER AR AL B A R S SRR LUE, RIS AT
Ty KA 7= B B TR R f o VMR INAZ AT WEWE , /K el
HEAT IR BHEE S A2 A

JCRELE 77 A% (g/MT) = FF KL ™ s/ 5 o7 187 AR % K FH
LR

B A 20 (kg/ (hm? - C - d) ) = FPRL= i/ 28 7 ]
AR ;

IR R (kg/m’ ) = Fphif= Bt/ AR K &, Horp FuK
= PR

GV s = - A PE = 7 XL, Hod KR )
ZZ RSB A 2 b S R O 5
1.7 HIBERIES5%it94H R Microsoft Excel 2010 347
AT IR B s R H DPS #4347 )5 25 57 B 5 >R I LSD
AT R E AR S (P<0.05) o IXEES RIILL 3 IRE K
ST A SR MEREFRR . R Origin 2017 #{44: 4,
2 GRS
21 AEMBEEANKBE=ER=EEHPEM MK 1
AT LA Y, A (R oA S X %60 4 4 1) B[] ) AR 6], RW
RR B R AR AR TR,y 331 d 2245 s RF B 4R A4
BRI, 0 136 d Z£47; RF RW F1 RR #0568 1 =4 F
W—30, 50 2 AR E IRE 1 0,190,195 d, Rtk 32 %2
RHTH 2 FEFNES SEAFAEFZREK, H RW
FRR R 2 AR RECECH R, B0 RW Hl RR 45
A JE AR A ) 5 M 3253

FH L L AT 0, AN TR R AR 2 VR 7= e A5 i 2R BE A
WEZIERZERE ST 1 =5, RF RW RR i 2 4F
B P 4 31k 10.94 11.32 11.27 v/hm*, X F 1 4[4
2 Z=/EY), RW FI RR Z Mo k25 %, 5 RW BECAH LE,
RR #=08/0T 11.87%, T RF 056 2 24N, IR I
RF B i 45 i 2K T HAD AT, DRSS A [ R AR
KRG AT ,2017—2018 A8 R/ B R
RW>RR>RF, 5 RW #izUAH Lk, RRRF #7353 0 T
2.67% 22.27% ,RF #7710 i 20 T HA R, RW ™



34 BBR A

2021 &£

=, BE ST RE A, H RR 5 RW #5022 ) 0 i 2k
F 1AL G5 1 AR, 45 A /NI 3%
B8 RE>RW>RR, Hi RF RW RR #8152 42 441 3
AR 19.55.20.18.,19.67 vhm® . X T4 2 Z iy,
AR B A 4y B RN 2 B RW>RR>RE, 3
o RW A 205 T RR #50, H RW FI RR #1022 0] JC i

30

Bk fED

FES . BT RFEEUE 2 O N, L B Ay 0,
PRt RF B E 3 AR i 2B T A IR
A IR A R G R AR 45 I U AR A K
/MR BN RW>RR>RF, 5 RW ACH e, RF \RR 507>
BT 44.51% F1 24.06% . RW KL b 38 A: 4 B e
P i T AU, T RE A SR A, 2 038 A T H A

. O #=% 5%
35 ] 20

w30 E
2 =16

A g
53w HE 2
4> 15 e

'S g

E 10 2 e
g 4

5 z

-t

RW RR RF
FAAAEX, Cropping patterns

TE AR NG FREFOR R I FMERIEUTE 0.05 /K 125 5 3 Bl DO (E s bk 22 38R

Note : Different lowercase letters indicated significant differences between planting modes at 0.05 level ,the figure are expressed as meanz standard devia-

tion

&1

=}

RW RR RF
FPA#AEX, Cropping patterns

FEFEEX MY =St LA EMEN T

Fig.1 Effects of cropping patterns on grain yield and above ground biomass
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Table 2 Effects of planting patterns on the economic benefit of rice J5/hm’
778 Total income JAS Cost 253% %% 4% Economic income
AbE e 2 AR B1E B2 JE4E ERES VRS Ja4E
Treatment The 1st The 2nd Whole The 1st The 2nd Whole The 1st The 2nd Whole
season season year season season year season season year
RW 29 728 7579 37 307 14 151 6 228 20 379 15 577 1351 16 928
RR 29 659 12 803 42 462 14 151 10 260 24 411 15 508 2 543 18 051
RF 29 243 0 29 243 14 151 0 14 151 15 092 0 15 092
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Table 3 Effects of cropping patterns on the effective accumulated temperature of rice

e

%5 1 Z& First season 5 2 Z= Second season JE4F Annual
A3 AR H FRBR Hf AR e fs
Treatment Accumulated Proportion Accumulated Proportion Accumulated Proportion
temperature // °C % temperature // °C % temperature // C %

RW 2 264 71.63 675 21.35 2939 95.23

RR 2 264 71.63 633 20.04 2 898 93.88

RF 2 264 71.63 0 0 2 264 71.63

24 AEFHEEXNETEREFSFEOZM K4 T B, RSB E I, RE F RR AU 1 RN



49 % 4 B

KT EAR AT B X T AE 2 = BT R AR AR 0 h 35

SHEH N 2 283 MI/m’, (5 A4F AR SR 19 51.21% ., RW 4
1 FRNERSTRN 2 278 MI/m’, (5 4EIK 54.21% 45 2 2=
AR 1924 °C, H44ERY 43.25% , Wi 2= (8] i FL M 0.8,
PR E 4 202 M)/m®, (5 SAE RS 51.21%, RR A5
2 BN SRR 1956 MI/m’, b 4 4R A T R

43.97% ,RW RR HACZ i) b 2 5 A 8 3%, RR B0
B LA 23 50 o 0.9, R RR A5 2 2 i S8 =22 A0 5310 Oy
2278 4234 MJ/m’ , 3 il o A 4F 5 1Y) 43.25% 95.18% , 55
RF FEAH L, RW RR B0 531 T 84.09% ,85.50%

F4 AEMEEXTSETEEST S EAZN
Table 4 Effects of cropping patterns on the radiation distribution
%5 1 Z% First season %5 2 7% Second season JE4F Annual
JLEES st L st Ee i st Lt
Treatment Radiation Proportion Radiation Proportion Radiation Proportion
MJ/m’ % MJ/m’ % MJ/m’ %
RW 2278 51.21 1924 43.25 4202 94.46
RR 2278 51.21 1 956 43.97 4234 95.18
RF 2278 51.21 0 0 2278 51.21
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Table S Effects of different planting patterns on the solar radiation and GDD production efficiency

YEREA: 77458 Solar radiation production efficiency // g/M]

BUR (=10 °C) 473 GDD production efficiency //kg/ (hm® - C - d)

Ab 3

Treatment 1 B2 JA4E 1 B2 JE4E
The 1st season The 2nd season Whole year The 1st season The 2nd season Whole year
RW 0.52+0.01 a 0.16+0.03 ¢ 0.36+0.02 ¢ 5.25+0.11 b 4.68+0.97 a 5.12+0.22 a
RR 0.52+0.01 a 0.14+0.00 ¢ 0.35+0.00 ¢ 5.24+0.08 b 4.39+0.05 a 5.05+0.05 a
RF 0.51+0.02 ab 0 0.26+0.01 d 5.17+0.25 b 0 3.70+0.18 ¢
T [FFIANF/NG FRERIRTE 0.05 7KF-24 57 W 3
Note ; Different lowercase letters indicated significant differences at 0.05 level
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Table 6 Effects of different planting patterns on the water distribution and use efficiency of rice

Rk e Precipitation //mm T Irrigation // mm KA F % WUE//kg/m3
AL 1 M2 JA4E P11z 2% JAAE W1 2 JAAE
Treatment The 1st The 2nd Whole The 1st The 2nd Whole The 1st The 2nd Whole
season season year season season year season season year
RW 511.30 509.60 1 111.90 335 0 335 141 b 0.62 cd 1.11b
RR 511.30 506.00 1 108.30 335 0 335 1.40 b 0.55d 1.08 b
RF 511.30 600.60 1111.90 335 0 335 1.38 be 0 0.81 d

T FIFUAR NG FRERORTE 0.05 /K725 B3

Note ; Different lowercase letters indicated significant differences at 0.05 level
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