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Effects of the incorporation of various amounts of Chinese milk vetch
with nitrogen and potassium reduction on double cropping rice
yield and nitrogen utilization
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and Agricultural Division Institute of Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: An 11-year(from 2008 to 2018) green fertilizer experiment was conducted to study the effects of different
application amounts(15 000, 22 500, 30 000, 37 500 kg/hm?®) of Chinese milk vetch with 20% N and K reduction on double
cropping rice yield, nitrogen use efficiency and soil nitrogen. The results showed that compared with no fertilization treatment,
the yields of early and late rice were significantly increased by fertilization, and the yield sustainability indexes were increased.
There was no statistical significance in the 11-year average yield and yield sustainability index between the treatments of 20%
N and K reduction with Chinese milk vetch and the single fertilizer application treatment. Through the analysis of the data from

2018, compared with the treatment of the conventional fertilization of local, the treatment of the N and K reduction with 30 000
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kg/hm* Chinese milk vetch significantly increased the early rice biomass and N accumulation, fertilizer N uptake and

utilization efficiency(recycling and utilization efficiency, agronomic utilization efficiency, partial productivity), and late rice

straw biomass, the amounts of accumulated N of rice, total N uptake and utilization efficiency(recycling and utilization

efficiency, agronomic utilization efficiency, physiological efficiency, partial productivity). Applying Chinese milk vetch with

appropriate N and K reduction could increase soil total N and alkali-hydrolyzable N, and effectively improve soil fertility. In

summary, the treatment of 20% N and K reduction with 30 000 kg/hm? Chinese milk vetch was optimal for the double cropping

rice yield and nitrogen utilization.

Keywords: double cropping rice; Chinese milk vetch; nitrogen and potassium reduction; yield; nitrogen utilization effect;

soil nitrogen
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Fig.1 The yield of early rice applied Chinese milk vetch with N and

K reduction for 11 years

12000 |

—o— CK —o—T0 —x—T1

10000 |

—e T2 —a— T3 —m—T4

8000

4000 |

HERE RS 72 i/ (kg -hm %)

000 - .y
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Y

2 FAHAMERESZRLEES 11 FHBRE~2
Fig.2 The yield of early rice applied Chinese milk vetch with N and

K reduction for 11 years
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Fig.3 The yield of annual rice applied Chinese milk vetch with N

and K reduction for 11 years
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H15.7%~28.7% . 15.5%~19.6%. 13.4%~18.9%, H
t, RFEHIAAE 5 CV UL T3 MR, 1HiksL,
T4 Mfflf. FALFR TR W ZE K 2FKAEN SYI
435K 48.5%~70.6% . 58.0%~72.0% . 64.8%~75.0%;
5 CK ML, e Rie s 7R3 mBEMEfn

SYI; 7t & B b B, RS A4 AE
() SYT Fifi2E 753 B R 38 K5 30 000 kg/hm?® Fif %
K, REIEINE A~ SRR, SYL /I FRE, 1
BEAE1Y SYT Fifi 55 2= 0 0 Fie 2 (1) 1 i

®1 AMREHELZZRLE 11 FHEHKE~EN~ELTR AL =S AHEIEY

Table 1 The average yield, yield variation coefficient and yield sustainability index of double cropping rice applied Chinese milk vetch with N

and K reduction for 11 years

(RS il P27 (kg hm %) HRA/% PR AU % 7 ALV TR R %
A CK (2996+861)b 28.7 48.5
TO (5435+872)a 81.4 163 70.6
Tl (5465+953)a 82.4 173 64.8
T2 (5589+920)a 86.5 16.5 68.2
T3 (5700+897)a 90.3 157 68.4
T4 (5654+952)a 88.7 16.8 67.2
A CK (4739£930)b 19.6 58.0
TO (6971%1154)a 47.1 172 69.1
Tl (6783+1137)a 43.1 16.9 69.4
T2 (6812+1088)a 437 16.0 70.7
T3 (6945+1110)a 46.5 16.0 71.0
T4 (6884+1068)a 453 155 72.0
A CK (7735+1791)b 18.9 64.8
TO (12 406+2026)a 60.4 142 75.0
Tl (12 248+2090)a 58.3 14.7 70.5
T2 (12 401:£2008)a 60.3 14.0 72.4
T3 (12 645+2007)a 63.5 13.4 73.5
T4 (12 538+2020)a 62.1 14.0 723

(vl 2P 27 RO S5 AN ) 5 Bl Ak B B] 22 5 A B 124 5 X (P<0.05).

22 FERRTEEIE S R W ERER RIS

I 2018 AFFE AR R (R 2) 4B, ALY
KRS E R 5, A RS A FURE e ] Y
TR 5 CK ML, LA B RAT . B
FEAS - S, BR300 86.8%~99.4% A1
*2 2018 FRIFRIEHERZRAENONFHEYE

Table 2 The biomass of double cropping rice applied Chinese
milk vetch with N and K reduction in 2018 kg/hm®

e RREIAR7/f =3 WAL
LR EE T EE
CK  2737c 1941c 5120b 4031c
TO 5178b 3646b 7540a 5984b
T1 5113b 3551b 7510a 5822b
T2 5230b 3903a 7563a 6251a
T3 5457a 3870a 7757a 6410a
T4 5183b 3526b 7447a 6365a

[ BIAS ) 7= B 7R A 2B 22 554 S 24 L (P<0.05)o

45.4%~51.5%. 5 TO ML, & T3 BERE 7HH
RSP A, At AT A 3 A e 25 7 ) 0 22 S 4
TG #E L M SR Erm, B
I, 2 T3 BHRK, ¥R mahey
K, KR ARG, FHEERR. A
()7 B G F AR AT BRI, MEACL P e T AR
77 i

M 3 AIH, MRS AR R A R R
THF; 5 CK AR, MEACALEE 4 & TR
FEAREMERE; 5 To ML, WA #HEE S
B RS TR AR R, B, AN
HE N 8.7%~18.6% . 4.8%~11.0%; FEFEMA
AR R EREEE 2 0 e i 3s s n, e As
FEAT 1) R 2% R R 0 S Bl 5% = 0 8 o 1) 39 o 4
K, T3 R R a ik, B G QRS =i B
REMBRMD; RREFENARHEEEL
FIFEAT BOARRL, okt 2R B0 45 =~ e A B R R
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FEREST CK A TO 1Y, HEIES514 138.1%~

176.2%F1 16.7%~35.4%, Ti#ERERT A R R RERR

T1 BIBARSE, HoAth 3 A8 AN B 5 = i 3 5

TO [A MR A R R R i 2 R LG EE L.

#3 2018 FRWREHEEZRLBHNEEAE
RS

Table 3 The nitrogen accumulation of double cropping rice

applied Chinese milk vetch with N and K reduction in

i T RFREIA IR, HARFAAH IR AL B
ISR e B B AR Mg o, T3 i i
R, BERAREEINE ZOEi, RRA AR
A BEA A S ) o
®4 2018 FRFAMEHELEZRLEHNEFHEER
ABRRIRUFI AR
Table 4 The total nitrogen uptake and utilization efficiency of

double cropping rice applied Chinese milk vetch with N

2018 kg/hm’ and K reduction in 2018
oy PRREBRR WA R B R PR ACER AN G
Ba B ot e FBE A FIHR% 5% (kgkg) Fikgke") (kgke™)
CK 3484 12.6e 474d  649d 288c  93.7c A TO 27.8ab 11.4a 40.92 34.5
TO 635¢ 257d  892¢  96.0c 584a 154.4b Tl 283a 8.4b 31.1c 28.0b
Tl 69.0b 302¢ 992b 101.2b 56.1b  157.3b T2 27.4ab 9.2b 33.4b 24.5¢
T2 7272 334b 106.1a  102.6ab 58.5a 161.lab ™ 252 7.9b 31.3¢ 22.3d
T3 743a 348 109.1a 106.6a 60.6a 167.2a T4 212 3.7¢ 27.4d 18.8¢
T4 753a 300c 1053a 100.6b 60.5a 161.1ab WA TO  40.6c 13.0c 15.5b 50.3b
IR R AR A BRI AT 6 B (P<0.05). T 53.0b 14.9% 18.1ab  62.6a
T2 56.2b 18.5a 18.5ab 63.1a
23 RHBEHELZSENVEEREZIAERY T3 6l3a 19.8a 19.8a 64.7a
T4 56.3b 19.52 19.52 62.1a

Al

2.3.1 STEEARFARNENZH

MR 4 TN, AR SOR] 2R A= 7™ 743
Br, BREZE T AR BRI R R, To AR
PR i, TERUEAET 20%500 T, B T2 1Y
ISR RS, S AR 1 DSOR] 26 R A= 7
JI¥IBE A 5 = B R A B I B RER, 5 TO
FEE, A= JIFRIE N 18.8%~45.5%; WERE ALk
PG RRIAE, TO BRZR IR FH 3R A A 7
AR, DUV 20% 5544 T AR ISR 2 R 2
771 SEb A 55 2 SR R RS IS R, T3 B AR
[DSCR] FHZEFI R A 7= Ty 34 R, B AR S g e =
YER R, AR RSO 2R A A= 7 7 BT
5 T AHL, AR SR 2R A A 7 7 3 i 43
BN 30.5%~51.0%. 23.5%~28.6%., MEELKFF]
FHECRRAE BR80T, B8 To MR R AAH
FHRLCE AR BRI 83 o) 28 s T HAAR B, B T1
A, VR T 20% B0 48 2 DAL BRI R FE AR F A
B3R A R FH 28 15 A 55 2= 0 R o A 15 o 2
TR, 5 To Mk, REARFFIHCRME
FIFHRAIFEIE 73 38 19.3%~50.0% . 18.3%~33.0%;
5 TO HHM, WRREIRE A 20% B 55 = JE A PR i
FPEE T RERFFIRCE, Wfg T3 M T4 W25

[ii)— 71 2 [ ) A o) 7 B 7 b B 22 5 A BE 2508 S P<0.05).

2.3.2 AT RE A R0 B

S AL, fERRESE, 5 To ML, BR T4 1Y
F AR AR AR RIS, W80t A B 5 = e ab
B R T AR R RIOR HIRCR s FEAE RAE
NERGF ST, MG S A B EmRn, FaE
{8 IRD SR FH 3R A 26 ) 2 5B R a3, T3 i
o, WG ARSI A SR R i, TSR] FH A
Az RO REAS , B T4 Ak ™ ) BT T3 15
AR AAF R HRCENE T2 M T3 R & T
T1 A T4 19, H T2 B

#5 2018 FRWRENEEZELEBNERBUFE
QL gil)ih &
Table 5 The chemical N uptake and utilization efficiency of

early rice applied Chinese milk vetch with N and K
reduction in 2018

W EBORI % PEEF AR, S/
(kg'kg") (kg'kg )
To 27.8¢ 11.4c 34.5¢
T1 43.0b 13.4b 42.6b
T2 48.9a 16.4a 43.6b
T3 5l.4a 16.1a 4552
T4 48.2a 13.2bc 43.2b

[ AN ) 7 Bk Ak B i) 25 S A e T2 7 L (P<0.05).



547 B 6 )

SR AU N 58 2 0 e OO e SRR A T s 689
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Fig.4 The nitrogen contents of soil applied Chinese milk vetch

with N and K reduction in 2018
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7SR 2 Ut R R 4 s A B A AR
FHRHREEAR, ARRFRIRAIAE, HkmifEm
AEFHRNE, XA RWEER T 5,
HAEMERE R BAR T IR E R, KRR, 2
B TR AR R R R BIE RS 37 500
keg/hm® ) %02 WSR2 7 B 3 /N T4 5 30
JEHEH9 30 000 kg/hm 1), AT UL, 3 B 00K
FIFREMCFI, B MIER %

KRR H AR LN, B T3 4,
5 CK H1 TO AHLL, Uit B0 R 55 = o b 20 o 2
Perm T R A AR L, BARTERI R 5
YN 30 000 kg/hm® I 54 G R Ri e 20T
AU T At S it B0 5 = B AR FRY , (H S TO
I AR A R BT S 25 R g
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